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PREFACE 


S elected Water Resources Abstracts, a monthly 
journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


2. WATER CYCLE 
2A. General 


FIELD STUDY OF EPHEMERAL STREAM- 
AQUIFER INTERACTION, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

For primary bibliographic entry see Field 2F. 
W89-02349 


EPHEMERAL RUNOFF AND GROUNDWAT- 
ER RECHARGE, 

New Mexico Univ., Albuquerque. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2F. 
W89-02350 


HYDROLOGY IN PRACTICE, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

E. M. Shaw. 

Van Nostrand Reinhold (International) Co. Ltd., 
London. 1988. 539p. 2nd ed. 


Descriptors: *Textbooks, *Surface-water hydrolo- 
gy, *Hydrology, Hydrologic cycle, Hydrometeor- 
ology, River flow, Engineering, Stochastic hydrol- 
ogy, Soil water, Groundwater, Surface water. 


The subject of hydrology is presented in a global 
context; hydrological conditions in the different 
climatic regions are described; incidences of hy- 
drological extremes are necessarily taken from 
worldwide situations; and examples of major engi- 
neering applications from many countries are 
noted. Three main aspects of hydrology are coni- 
dered: (1) Hydrological measurements (hydromet- 
ric networks, precipitation, evaporation, soil mois- 
ture, river flow, groundwater, water quality, and 
data processing); (2) hydrological analysis (precipi- 
tation analysis, evaporation calculations, river flow 
analysis, rainfall-runoff relationships, catchment 
modelling, and stochastic hydrology; and (3) engi- 
neering applications (flood routing, design floods, 
urban hydrology, water resources, and river basin 
management). (Lantz-PTT) 

W89-02421 


TECHNIQUES FOR ESTIMATING REGIONAL 
FLOOD CHARACTERISTICS OF SMALL 
RURAL WATERSHEDS IN THE PLAINS 
REGION OF EASTERN COLORADO, 

Geological Survey, Denver, CO. Water Resources 


iv. 
For primary bibliographic entry see Field 2E. 
W89-02507 


RAINFALL-RUNOFF DATA FOR SOMERSET 
COUNTY, NEW JERSEY, 

Geological Survey, Trenton, NJ. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W89-02592 


HYDROLOGY OF THE WHITE TAIL BUTTE 
AREA, NORTHERN CAMPBELL COUNTY, 
WYOMING, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4C. 
W89-02596 


EFFECTS OF IRRIGATION PRACTICES ON 
STREAM-CONNECTED PHREATIC AQUIFER 
SYSTEMS, 

Oklahoma Univ., Norman. Dept. of Civil Engi- 
neering and Environmental Science. 

For primary bibliographic entry see Field 3F. 
W89-02661 


HYDROLOGY 2000. 
International Association of Hydrological Sci- 
ences, Inst. of Hydrology, Wallingford, England. 


IAHS Publication No. 171, 1987. 100p. Report of 
the HYDROLOGY 2000 Working Group of the 
International Association of Hydrological Sci- 
ences. Edited by Zbigniew W. Kundzewicz, Lars 
Gottschalk, and Bruce Webb. 


Descriptors: *Hydrologic studies, *Future plan- 
ning, Water quality, Surface water, Groundwater, 
Snow, Ice, Water resources, Erosion, Sedimenta- 
tion, Mathematical models, Data acquisition, Hy- 
drology 2000. 


The HYDROLOGY 2000 Working group was ini- 
tiated during the International Association of Hy- 
drological Sciences (IAHS) Assembly within the 
International Union of Geodesy and Geophysics 
General Assembly held in Hamburg in August 
1983. Under Resolution 2/2, the Hamburg Assem- 
bly agreed to the establishment of a Working 
Group of young hydrologists, to consider and 
report on the prospects for hydrology until the end 
of the twentieth century. This report consists of 10 
chapters, an introductory chapter on hydrological 
sciences in perspective, and contributions corre- 
sponding to the division of [AHS into its constitu- 
ent Commissions. The chapters cover perspectives 
of research into surface water, groundwater, water 
quality, snow and ice, erosion and sedimentation, 
water resources systems, perspectives on mathe- 
matical modelling, data acquisition, and hydrology 
and hydrologists. Most of the chapters are ar- 
ranged to discuss trends, barriers to progress in the 
subject subarea, and perspectives on future devel- 
opment up to the time horizon of the year 2000. 
(See W89-02718 thru W89-02727) (Lantz-PTT) 
W89-02717 


HYDROLOGICAL SCIENCES IN PERSPEC- 
TIVE, 


Polish Academy of Sciences, Warsaw. Inst. of 
Geophysics. 

Z. W. Kundzewicz, L. Gottschalk, and B. Webb. 
IN: Hydrology 2000. International Association of 
Hydrological Sciences, Inst. of Hydrology, Wal- 
lingford, England. IAHS Publication No. 171, 
1987. p 1-7. 


Descriptors: *Hydrology, *Research needs, Future 
planning, Hydrologic cycle, Water demand, Eco- 
nomic aspects, Land use, Developing countries. 


Because of the limited volume and large fluctua- 
tions of fresh water resources of the globe, an 
understanding of the laws governing water distri- 
bution and its circulation in the hydrological cycle, 
i.e. the domain of interest of hydrological sciences, 
is now and increasingly in the future will be of 
paramount importance. Unavailability of water in 
sufficient quantity and quality has been and will 
continue to be an increasing constraint on econom- 
ic growth. An increase in water demand is certain, 
although there are large discrepancies in the assess- 
ment of how this may take place. Global water 
demand in the year 2000, evaluated by different 
scientists, ranges from 5000 to 20,000 km/yr. This 
is still well below the lower bound estimate of 
global supply (40,000 km/yr), but these figures 
pertain to the aggregated global scale and give no 
information about the severity of problems that 
may arise at a particular place and time. Large, and 
to a certain extent irreversible, anthropogenic 
changes can be identified and include such impacts 
as interregional water transfer, deforestation, ur- 
banization, pollution, acid rain, stratospheric ozone 
depletion and the ‘greenhouse effect’ caused by the 
build-up of CO2 and other gases in the atmosphere. 
Although efforts have been made to understand 
and to describe the problems of hydrology in de- 
veloping countries, there still exist vital gaps in 
knowledge. Less effort is directed to basic research 
on physical, chemical and biological processes and 
to the implementation of the new techniques in 
operational practice. When trying to forecast the 
developments of hydrology as a scientific disci- 
pline, three aspects have to be considered: gaps in 
knowledge, extrapolation of existing trends, and 
anticipation of further inputs from outside hydrolo- 
gy. (See also W89-02717) (Lantz-PTT) 

W89-02718 


SURFACE WATER HYDROLOGY, 


Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). 

For primary bibliographic entry see Field 2E. 
W89-02719 


HYDROLOGY VERSUS WATER RESOURCES 
MANAGEMENT, 

Slovenska Akademia Vied, Bratislava (Czechoslo- 
vakia). Ustav Hydrologie a Hydrauliky. 

J. Szolgay, and L. Gottschalk. 

IN: Hydrology 2000. International Association of 
Hydrological Sciences, Inst. of Hydrology, Wal- 
lingford, England. IAHS Publication No. 171, 
1987. p 63-69. 


Descriptors: *Research priorities, *Hydrology, 
*Water resources development, *Management 
planning, Forecasting, Stochastic hydrology, 
Model studies, Hydrologic models, Statistical stud- 
ies, Meteorology. 


Hydrologists have proposed useful techniques that 
may be applied in water resources management. 
Although these hydrological techniques have been 
substantially refined, they produce uncertainties 
that add to other uncertain aspects of water re- 
sources management, such as demand forecasting, 
system optimization goals and so on. By taking into 
account the apparent insufficiencies of existing 
methods and by extrapolating recent trends, it is 
likely that hydrologists will concentrate on topics 
such as: (1) stochastic streamflow generation for 
shorter time intervals such as pentades and days; 
(2) new multisite streamflow generation schemes; 
(3) modeling of time series of variables that have 
not been used intensively in the past, such as 
meteorological and chemical series; (4) joining sto- 
chastic modeling of different hydrological process- 
es, such as input into deterministic models for the 
assessment of the impact of man’s activities; (5) 
multisite flood frequency analysis; (6) semi-distrib- 
uted and distributed rainfall-runoff models; and (7) 
Statistical drought and low flow analysis. In order 
to ensure the credibility of the present methods 
and of those to be developed on the same basis in 
the future, a much deeper understanding of the 
mechanisms governing hydrological, climatic and 
meteorological processes is required. This in turn 
involves the need to initiate a broad interdiscipli- 
nary program of basic research, not only withia 
the aforementioned sciences but in association with 
areas such as solar-planetary relations or various 
paleo-disciplines. (See also W89-02717) (Lantz- 


W89-02724 


MATHEMATICAL MODELLING, 

Polish Academy of Sciences, Warsaw. Inst. of 
Geophysics. 

Z. W. Kundzewicz, A. Afouda, and J. Szolgay. 

IN: Hydrology 2000. International Association of 
Hydrological Sciences, Inst. of Hydrology, Wal- 
lingford, England. IAHS Publication No. 171, 
1987. p 71-78. 


Descriptors: *Mathematical models, *Model stud- 
ies, *Data interpretation, Hydrologic models, 
Forecasting, Data acquisition, Research priorities, 
Future planning, Simulation, Prediction. 


The main aims for which a plethora of mathemati- 
cal models of hydrological systems have been de- 
veloped are an improved understanding of hydro- 
logical processes and operational benefits (simula- 
tion or forecast of performance of hydrological 
systems). The basic impediment to progress in 
mathematical modeling has been analyzed and it 
appears that the computational barrier is hardly 
relevant in hydrology. A barrier lies rather in the 
acquisition of data necessary for identification and 
verification of models. However, existing models 
may not fit well to the data available in some areas 
(e.g., remotely sensed representation of spatial 
fields of hydrological variables). Although a rapid 
increase in complexity of mathematical models in 
the last decades has been observed, doubts con- 
cerning their usefulness have arisen. An increase of 
model complexity often accompanies develop- 
ments in computer technology rather than reflect- 
ing progress in understanding hydrological proc- 





Field 2—WATER CYCLE 


Group 2A—General 


esses. The inflation of models and the scarcity of 
comparative analyses make it rather difficult to 
choose the proper model for a particular applica- 
tion. The ature development of mathematical 
modeling is seen in the provision of solutions to 
scale problems through application of reductionism 
and the holistic approach. The other mechanism of 
likely progress is through the replacement of de- 
scriptive empirical rules by causal laws of hydrolo- 
gy. Mathematical modeling of hydrological proc- 
esses is viewed as a strong growth area of hydrolo- 
gical and water resources research in the forth- 
coming decades. (See also W89-02717) (Lantz- 


W89-02725 


HYDROLOGY AND DATA ACQUISITION, 
Oslo Univ. (Norway). Inst. of Geophysics. 

L. Gottschalk, and A. Askew. 

IN: Hydrology 2000. International Association of 
Hydrological Sciences, Inst. of Hydrology, Wal- 
lingford, England. IAHS Publication No. 171, 
1987. p 79-90, 2 tab. 


Descriptors: *Hydrology, *Data acquisition, *Au- 
tomation, Economic aspects, Temporal distribu- 
tion, Spatial distribution, Future planning, Com- 
puters, Hydrologic data. 


Data acquisition is a subject of importance in both 
applied and theoretical hydrology. Hydrological 
phenomena are considered to be continuous in 
space and time, but observations are often made as 
point values. There exists a significant difference 
between the current theoretical view of hydrologi- 
cal mass flows and states and what can actually be 
observed directly or indirectly. Point observations 
are not as a rule ‘points’ in time or in space but 
represent some temporal interval or some spatial 
surface. This situation need not be a problem when 
studying individual hydrological variables, but 
may cause difficulties when, for instance, balances 
involving several variables are being evaluated and 
it is necessary for the observations to represent the 
same interval in tiem and the same surface in space. 
A scenario for a drastic shift in technology for data 
acquisition would include a reduction in the 
number of ground-based observation stations, in- 
creases in accuracy of observations and in their 
time and space resolution, improvements in data 
processing, increased mapping, and integration of 
hydrologic data bases. It is logical to propose that 
the new methods should only be introduced when 
and where their advantages over current tech- 
niques can be clearly demonstrated on both techni- 
cal and economic grounds. A total commitment to 
automation and computer-based techniques could 
place future development well beyond the reach of 
many countries due to the related requirement for 
economic resources, technical facilities and trained 
rma (See W89-02717) (Lantz-PTT) 
89-02726 


HYDROLOGY AND HYDROLOGISTS, 
Manchester Univ. (England). Dept. of Geography. 
D. N. Collins. 

IN: Hydrology 2000. International Association of 
Hydrological Sciences, Inst. of Hydrology, Wal- 
lingford, England. IAHS Publication No. 171, 
1987. p 91-100. 


Descriptors: *Hydrology, *Personnel, *Research 
priorities, Model studies, Future planning, Fore- 
casting, Training, Funding, Global environment, 
Environmental effects. 


In order to avoid misconceptions and to allow 
hydrology to develop as a science, increasing de- 
lopment of conceptual and physically-based model- 
ing will be needed. Prediction will require an 
explanatory basis. Interdisciplinary research will 
be necessary in cooperative efforts to allow predic- 
tion and understanding in solving the interrelated 
great environmental problems of the future: climat- 
ic variation, global pollution and large scale vege- 
tational change. With the increasingly parochial 
relevance criteria of national research funding 
bodies, care must be taken, through concerted 
international efforts, to ensure that questions of 
global importance are not neglected. Hydrologists 
can and should provide substantive inputs to re- 


search needs for predicting and understanding 
future global environmental scenarios, since at the 
same time the scientific basis of hydrology itself is 
strengthened. (See also W89-02717) (Lantz-PTT) 
W89-02727 


STABLE ISOTOPES: AN INVESTIGATION 
INTO THEIR APPLICATION IN KARST HY- 
DROLOGY IN THE U.K., WITH SPECIAL REF- 
ERENCE TO THE MALHAM AREA, NORTH 
YORKS 

Oxford Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 2F. 
'W89-02734 


STORMFLOW CHARACTERISTICS OF 
THREE SMALL LIMESTONE DRAINAGE 
BASINS IN NORTH ISLAND, NEW ZEALAND, 
Manchester Polytechnic (England). Dept. of Envi- 
ronmental and Geographical Studies. 

J. Gunn, and B. Turnpenny. 

IN: New Directions in Karst. Geo Books, Nor- 
wich, England. 1986. p 233-258, 9 fig, 7 tab, 56 ref. 


Descriptors: *Limestone, *Surface-groundwater 
relations, *Drainage area, *Karst hydrology, 
*Storm runoff, Caves, Karst, Catchment areas, 
New Zealand, Discharge hydrographs, Stream- 
flow. 


The small experimental basin approach, rarely used 
in karst areas, formed the basis for an examination 
of subterranean streamflow characteristics in three 
New Zealand catchments. Two of the basins lie to 
the west of Waitomo Caves and the third is south 
of Port Waikato. In the Waitomo basins, which are 
entirely autogenic with no surface drainage, the 
subterranean streams receive both diffuse percola- 
tion recharge and concentrated recharge from 
closed depressions. By way of contrast the Port 
Waikato basin has mixed lithologies and the subter- 
ranean stream is recharged mainly by allogenic and 
autogenic percolation. The Waitomo basins were 
instrumented for 14 months and the Port Waikato 
basin for 8 months. Storm hydrographs from each 
basin were analyzed using time-based separation 
techniques, and stormflow parameters were evalu- 
ated in accordance with the methods of surface 
water hydrologists. Stormflow duration and time 
to peak are similar in all three basins, but the Port 
Waikato stream has a higher stormflow yield and 
kflow magnitude and a lower antecedent base- 
low than the two Waitomo streams. These differ- 
ences may be accounted for by the allogenic re- 
charge and by the low storativity of both the Port 
Waikato limestones and the overlying soils. There 
are also differences between the stormflow yields, 
peakflow magnitudes and antecedent baseflows in 
the two Waitomo basins and these are ascribed to 
human modifications (mainly forest clearance) 
which have increased the storage capacity of one 
basin. A more general comparison of the storm- 
flow parameters with published figures from sur- 
face drainage basins indicates that the three lime- 
stone basins are not anomalous but form part of a 
continuum of natural hydrological systems. Hence 
it is suggested that karst hydrologists should pay 
greater attention to the concepts and methodology 
of surface water hydrology. (See also W89-02728) 
(Author’s abstract) 
W89-02735 


PEAK/RISK/CULVERT: A PROGRAM TO 
COMPUTE PEAK FLOWS, HYDROLOGIC 
RISK, AND CIRCULAR CULVERT SIZES AT 
FOREST ROAD CROSSINGS, 

Bureau of Land Management, Roseburg, OR. 

For primary bibliographic entry see Field 2E. 
W89-02831 


EXPERIMENTAL GEOMORPHOLOGY 
(DRAINAGE NETWORK, PIEDMONT AND 
CHANNEL MORPHOLOGY), 

Colorado State Univ., Fort Collins. 

For primary bibliographic entry see Field 2J. 
W89-02847 


FLOODPLAIN RESPONSE OF A SMALL 
TROPICAL STREAM, 


Reading Univ. (England). Dept. of Soil Science. 
For primary bibliographic entry see Field 2E. 
W89-02885 


RIVER RESPONSE TO CATCHMENT CONDI- 
TIONS, 

Jonkershoek Forest Research Station, Stellenbosch 
(South Africa). 

For primary bibliographic entry see Field 2H. 
W89-02990 


POTENTIAL IMPACTS OF A SCENARIO OF 
CO2-INDUCED CLIMATIC CHANGE ON ON- 
TARIO, CANADA, 

Canadian Climate Centre, Downsview (Ontario). 
S. J. Cohen, and T. R. Allsopp. 

Journal of Climate, Vol. 1, No. 7, p 669-681, July 
1988. 2 fig, 6 tab. 28 ref. 


Descriptors: *Canada, *Greenhouse effect, *Air 
pollution effects, *Climatology, *Atmosphere, 
*Carbon dioxide, *Great Lakes, *Precipitation, 
Snow, Temperature, Model studies, Navigation, 
Hydroelectric power, Municipal water, Tourism, 
Recreation, Ontario. 


In 1984, Environment Canada, Ontario Region ini- 
tiated an interdisciplinary pilot study to investigate 
the potential impact of a climate scenario which 
might be anticipated under doubling of atmospher- 
ic CO2 conditions. There were many uncertainties 
in the climate scenario development and the im- 
pacts modeling. Time and resource constraints re- 
stricted this study to one climate scenario and to 
the selection of several available models that could 
be adapted to these impact studies. The study 
emphasized the approach and process required to 
investigate potential regional impacts in an inter- 
disciplinary manner, rather than to produce a fore- 
cast of the future. The scenario chosen was adapt- 
ed from experimental model results produced by 
the Goddard Institute for Space Studies, coupled 
with current climate normals. Gridded monthly 
mean temperatures and precipitation were used to 
develop projected biophysical effects. The second 
phase addressed the impacts of the climate system 
scenario on natural resources and resource depend- 
ent activities, e.g. the impacts of projected de- 
creased lake levels and outflows on commercial 
navigation and hydroelectric generation. The im- 
pacts of the climate scenario on municipal water 
use, residential heating and cooling energy require- 
ments, opportunities and constraints for food pro- 
duction and tourism and recreation were deter- 
mined quantitatively where models and method- 
ologies were available, otherwise, qualitatively. 
First order interdependencies of the biophysical 


effects of theFaBclimate scenario and resource de- 


pendent activities were evaluated qualitatively in a 
workshop format culminating in a series of state- 
ments on (i) possible preventive, compensatory and 
substitution strategies, and (ii) an assessment of 
current knowledge gaps and deficiencies, with rec- 
ommendations for future areas of research. (Au- 
thor’s abstract) 

W89-03063 


PHYSICAL ENERGY INPUTS AND THE COM- 
PARATIVE ECOLOGY OF LAKE AND 
MARINE ECOSYSTEMS, 

Rhode Island Univ., Narragansett. 
School of Oceanography. 

S. W. Nixon. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. _ 2, p 1005-1025, July 1988. 6 fig, 6 tab, 
158 ref. 


Graduate 


Descriptors: *Ecology, *Lakes, *Energy sources, 
*Limnology, *Reviews, *Tidal energy, *Coastal 
waters, Comparison studies, Cycling nutrients. 


Although freshwater and marine systems both re- 
ceive light and heat energy from the sun and are 
mixed by the wind, only marine systems receive 
additional mechanical energy from the tide. This 
input is very small relative to the flux of solar 
energy but may exceed that from wind. Some 
obvious physical consequences of this additional 
energy input include the development of intertidal 





habitats, the presence of stronger currents, and 
more vigorous vertical mixing. It is argued that 
these consequences lead to coastal marine ecosys- 
tems which differ in a number of important ways 
from temperate lakes. There is some evidence that 
coastal marine ecosystems generally maintain a 
larger standing crop of benthic animals and that 
these fauna are more effective in mixing the 
bottom sediments. As a result of better sediment 
mixing, organic matter deposited on the bottom of 
coastal marine areas may be more completely me- 
tabolized and less carbon, nitrogen and phosphorus 
retained than in lake sediments. Materials that are 
more tightly bound to particles, like many metals, 
may behave similarly in lake and marine sediments. 
Although many lakes are strong sinks for nutrients 
and metals, marine bays and estuaries may be much 
less effective in retaining nutrients. A major conse- 
quence of the input of tidal energy appears to be 
more intensive fish yield from marine systems com- 
pared with temperate lakes. The data suggest that 
this more intense yield is not due to the size or 
interconnection of marine areas or to pon pri- 
mary production. Rather, the efficiency of transfer 
of primary production of fish appears to be greater. 
Tropical lakes appear more like marine systems in 
this regard, and this may be related to lower 
thermal stability and more efficient wind energy 
transfer because of small Coriolis effect at low 
latitudes. (Author’s abstract) 

W89-03272 


2B. Precipitation 


EFFECTS OF ATMOSPHERIC POLLUTANTS 
ON FORESTS, WETLANDS AND AGRICUL- 
TURAL ECOSYSTEMS. 

For primary bibliographic entry see Field 5B. 
W89-02304 


CONSEQUENCES OF CLOUD WATER DEPO- 
SITION ON VEGETATION AT HIGH ELEVA- 
TION, 

Institute of Terrestrial Ecology, Edinburgh (Scot- 
land). 

For primary bibliographic entry see Field SB. 
W89-02305 


RESULTS OF INTERCOMPARISON STUDIES 
FOR THE MEASUREMENTS OF PH AND SPE- 
CIFIC CONDUCTANCE AT NATIONAL AT- 
MOSPHERIC DEPOSITION PROGRAM/NA- 
TIONAL TRENDS NETWORK MONITORING 
SITES, OCTOBER 1981-OCTOBER 1985, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5A. 
W89-02485 


EFFECTS OF SNOW COVER AND TROPICAL 
FORCING ON MID-LATITUDE MONTHLY 
MEAN CIRCULATION, 

Maryland Univ., College Park. Dept. of Meteorol- 


ogy. 
For primary bibliographic entry see Field 2C. 
W89-02625 


REVIEW OF 183 GHZ MOISTURE PROFILE 
RETRIEVAL STUDIES, 

Atmospheric and Environmental Research, Inc., 
Cambridge, MA. 

For primary bibliographic entry see Field 7C. 
W89-02705 


ACID PRECIPITATION. CITATIONS FROM 
THE COMPENDEX ENGINEERING INFOR- 
MATION INC, DATABASE (SEPT 84 - AUG 86). 
National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5B. 
W89-02784 


ACID PRECIPITATION. CITATIONS FROM 
THE COMPENDEX ENGINEERING INFOR- 
MATION INC. DATABASE (SEPT 86 - AUG 87). 


National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5B. 
W89-02785 


CUMULUS AND THUNDERSTORM INITI- 
ATION BY MOUNTAINS, 

Air Force Geophysics Lab., Hanscom AFB, MA. 
R. Banta. 


Available from the National Technical Information 
Service, Springfield, VA. 22161, as AD-A182 863. 
Price codes: A12 in paper copy, A01 in microfiche. 
Report No. AFGL-TR-87-0227, July 21, 1987. 6p, 
4 fig, 21 ref. 


Descriptors: *Weather patterns, *Orographic pre- 
cipitation, *Clouds, *Thunderstorms, *Mountains, 
Convection, Satellite technology, Data interpreta- 
tion, Mathematical models, Wind, Model studies. 


Mountains are strong organizers of cumulus con- 
vection, especially during late-morning hours in 
summer. Factors affecting mountain thunderstorm 
initiation were investigated using two approaches: 
analysis of GOES satellite data and dynamic nu- 
merical cloud modeling. Using three summers of 
GOES data, over 600 thunderstorms were traced 
back to their initiation points in the Colorado 
mountains, to determine areas of repeated thunder- 
storm genesis. Genesis zone activity depended on 
the direction of the winds above the ridgetops, 
indicating upper-level wind direction to be a likely 
predictor of the location of mountain thunderstorm 
initiations. Other factors affecting cloud initiation 
were investigated using a 2-D mesoscale numerical 
model, including strength of ridgetop-level winds, 
magnitude of surface heat flux, and soil moisture 
content. Stronger winds aloft, lower surface heat 
flux, and higher soil moisture all inhibited moun- 
tain cloud-producing mechanisms. (Author’s ab- 
stract) 

W89-02787 


OBSERVATION OF STRATIFORM RAIN 
WITH 94 GHZ AND S-BAND DOPPLER 
RADAR, 


Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL 

R. M. Lhermitte. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A192 013. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. AFGL-TR-87-0268, September 30, 
i Scientific Report No. 1. 18p, 10 fig, 1 tab, 2 
ref. 


Descriptors: *Meteorological data collections, 
*Data acquisition, *Radar, *Rain, *Remote sens- 
ing, Weather, Doppler radar, Precipitation. 


The physics and dynamics of stratiform rain were 
studied by observing the vertical profiles of Dopp- 
ler velocities and radar reflectivity using radars in 
a vertically pointing mode. Data were collected 
with a 94 GHz (3-mm wavelength) Doppler radar, 
with these observations done jointly with a K sub 
z-band (35 GHz) and an S-band (3 GHz) radar 
operated by AFGL. The research effort is divided 
into two phases: (a) A pilot experiment primarily 
concerned with a test of the installation of the 94 
GHz Doppler radar at the AFGL site and its 
operation in all weather conditions; (b) A field 
experiment in the fall of 1987 with the 94 GHz 
radar observing stratiform rain in a_ vertically 
pointing mode in conjunction with K sub z-band 
and S-band radar observations. The primary objec- 
tives are to observe (i) vertical profiles of radar 
reflectivity at the three wavelengths; (ii) vertical 
profiles of mean Doppler (pulse pair processor) at 
94 GHz and 3 GHz; (iii) sampling of the full 
Doppler spectra at critical or sensitive altitude 
levels in the cloud at 94 GHz and possibly at 3 
GHz. The progress report includes an account of 
the pilot experiment which took place during May 
1986 at the AFGL site in Sudbury, MA, followed 
by formulation of the plans concerning contribu- 
tions to the experiment scheduled to take place at 
the same site in October-November, 1987. (Lantz- 


PTT) 
W89-02830 


WATER CYCLE—Field 2 
Precipitation—Group 2B 


SATELLITE RAINFALL RETRIEVAL BY LO- 
GISTIC REGRESSION, 

Applied Research Corp., Landover, MD. 

For primary bibliographic entry see Field 7C. 
W89-02854 


FISCAL YEAR 1985 SUMMARY REPORT OF 
NOAA METEOROLOGY DIVISION SUPPORT 
TO THE ENVIRONMENTAL PROTECTION 
AGENCY. 

National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. Air Resources Labs. 

For primary bibliographic entry see Field 5B. 
W89-02857 


STUDIES OF THE MECHANISMS AND RATES 
WITH WHICH NITROGEN SPECIES ARE IN- 
CORPORATED INTO CLOUD WATER AND 
PRECIPITATION, 

Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

For primary bibliographic entry see Field 5B. 
W89-02862 


NATIONAL ACID PRECIPITATION ASSESS- 
MENT PROGRAM: ANNUAL REPORT, 1986. 
National Acid Precipitation Assessment Program, 
Washington, DC. Office of the Director of Re- 
search. 

For primary bibliographic entry see Field 5B. 
W89-02873 


NAPAP OPERATING RESEARCH PLAN: 1986- 
1988. 


Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

For primary bibliographic entry see Field SB. 
W89-02876 


DEVELOPMENT AND FIELD USE OF A 
SNOW COLLECTOR FOR ACID PRECIPITA- 
TION STUDIES, 

Warren Spring Lab., Stevenage (England). 

For primary bibliographic entry see Field 5B. 
W89-02945 


TROPICAL AND MONSOONAL STUDIES, 
Naval Postgraduate School, Monterey, CA. 

C. P. Chang, and R. T. Williams. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A188 287. 
Price codes: A06 in paper copy, AOI in microfiche. 
Final Technical Report for period June 1984-No- 
vember 1987, January 1988. 169p. NSF Grant 
ATM-83-15175. 


Descriptors: *Climatology, *Meteorology, *Tropi- 
cal regions, *Monsoons, Tropical cyclones, Pre- 
cipitation, Wind, Shear, Convection, Storms. 


Large-scale motions in the tropics and subtropics 
particularly those associated with the Asian mon- 
soon circulations were studied. Four areas were 
investigated: (1) Theoretical studies of planetary 
scale motion forced by tropical heating - the ef- 
fects of vertical shear, vertical differential damping 
and planetary boundary layer were found to influ- 
ence the forcing of midlatitude motions by tropical 
heat sources. In addition, the vertical interaction of 
simple modes may be responsible for the mainte- 
nance of the eastward propagating 30-50 day oscil- 
lations; (2) Observational studies of planetary scale 
motions - The day to day variation of the East 
Asian Jet was found to correlate positively with 
that of the tropical divergent flow south of it, 
suggesting the importance of tropical forcing 
through the local Hadley cell. The transient forc- 
ing of time-mean planetary scale circulation was 
also studied using a nine-year data set; (3) Theoret- 
ical studies of zonal asymmetry - several differ- 
ences between parallel flow and non-parallel flow 
instabilities in terms of spatial and time growth 
rates were found using the two-scale technique; 
and (4) Studies of the Mei-Yu system of the East 
Asian summer monsoon - A numerical experiment 
suggested that the Low-Level Jet associated with 





Field 2—WATER CYCLE 


Group 2B—Precipitation 


intense Mei-Yu front receives energy through an 
equatorward, convection-driven secondary circu- 
lation which is quite different from the cross-fron- 
tal circulation associated with dry fronts. (Author’s 
abstract) 

W89-02968 


DESIGN OF THE PRIMARY PRE-TRMM AND 
TRMM GROUND TRUTH SITE, : 
Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 7A. 
W89-02971 


ESTIMATING MAGNITUDE AND FREQUEN- 
CY OF FLOODS FOR WISCONSIN URBAN 
STREAMS, 

Geological Survey, Madison, WI. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-03003 


VEGETATION AND CLIMATES OF THE LAST 
45,000 YEARS IN THE VICINITY OF THE 
NEVADA TEST SITE, SOUTH-CENTRAL 
NEVADA, 

For primary bibliographic entry see Field 7C. 
W89-03024 


STOCHASTIC MODELLING OF RAINFALL 
OCCURRENCES IN CONTINUOUS TIME, 
National Technical Univ., Athens (Greece). Dept. 
of Civil Engineering. 

G. Tsakiris. 

Hydrological Sciences Journal HSJODN, Vol. 33, 
No. 5, p 437-447, October 1988. 7 fig, 25 ref. 


Descriptors: *Rainfall, *Model studies, *Rainfall 
distribution, *Stochastic models, Temporal distri- 
bution, Mathematical models, Hydrologic models, 
Alternating renewal process, Probability distribu- 
tion, Greece, Irrigation requirements, Meteorologi- 
cal data collection. 


There is no unified mathematical model incorpo- 
rating the modeling of both frequency and amount 
of rainfall with a universal acceptability. The use 
of the Alternating Renewal Process is proposed for 
the evaluation of probability-distribution functions 
for total wet and dry periods over a homogeneous 
time interval. The derived general solution is sim- 
plified by assuming that the individual wet and dry 
intervals are random variables following an Erlang 
distribution, in particular, an exponential distribu- 
tion. Data on a continuous time scale from the 
Mikra Station in Greece are used to illustrate the 
methodology. Using the model, important informa- 
tion regarding expected irrigation-water require- 
ments may be derived. Also due to the detailed 
information obtained, the model can be used in a 
variety of hydrological problems, dependent on 
the duration of the rainy period. A serious draw- 
back of the model is that it uses continuous auto- 
graphic-recorder rainfall data which are not 
always available. (Shidler-PTT) 

W89-03049 


EURASIAN SNOW COVER AND SEASONAL 
FORECAST OF INDIAN SUMMER MONSOON 
RAINFALL, 

Nairobi Univ. (Kenya). Dept. of Meteorology. 

O. S. R. U. Bhanu Kumar. 

Hydrological Sciences Journal HSJODN, Vol. 33, 
No. 5, p 515-525, October 1988. 5 fig, 1 tab, 23 ref. 


Descriptors: *Monsoons, *Rainfall, *Snow cover, 
*Weather patterns, *Climatology, *Weather fore- 
casting, *India, *Eurasia, Snowmelt, Satellite tech- 
nology, Seasonal variation, Mathematical studies, 
Correlation analysis, Regression analysis. 


The relationship between Indian summer-monsoon 
total rainfall and two parameters from Eurasian 
snow cover--the winter snow-cover extent and the 
area of spring snowmelt. Satellite-derived Eurasian 
snow-cover extent and Indian monsoon rainfall 
data for the period 1966-1985 were used. Seasonal 
cyclic variations of snow cover showed a higher 


swing in both the winter and the spring seasons of 
the cycle as compared with the remaining seasons 
of the year in the lower region of the cycle. The 
established inverse relation between winter snow 
cover and monsoon rainfall during June to Septem- 
ber was further extended. Winter snow cover is 
very strongly correlated with spring snowmelt 
over Eurasia. Spring snowmelt area is obtained by 
subtracting the May snow-cover extent from that 
of the previous February. The variations of spring 
snowmelt were also compared with Indian total 
monsoon rainfall. The detected correlation is 
stronger between snowmelt and monsoon rainfall 
than between the winter snow cover and the mon- 
soon rainfall. There is also a significant multiple 
correlation among winter snow cover, spring 
snowmelt, and monsoon rainfall. Lastly, a signifi- 
cant multiple correlation ga a multiple-re- 
gression equation which might improve the climat- 
ic prediction of monsoon rainfall over India. (Au- 
thor’s abstract) 

W89-03054 


TENTIAL IMPACTS OF A SCENARIC OF 
COLINDUCED CLIMATIC CHANGE ON ON- 
TARIO, CANADA, 

Canadian Climate Centre, Downsview (Ontario). 
For primary bibliographic entry see Field 2A. 
W89-03063 


REVERSIBILITY OF ACIDIFICATION 
SHOWN BY WHOLE-CATCHMENT EXPERI- 
MENTS, 

Norsk Inst. for Vannforskning, Oslo. 

For panes bibliographic entry see Field 5B. 
W89-031 


OKLAHOMA-KANSAS MESOSCALE CONVEC- 
TIVE SYSTEM OF 10-11 JUNE 1985: PRECIPI- 
TATION STRUCTURE AND SINGLE-DOPP- 
LER RADAR ANALYSIS, 

Oregon State Univ., Corvallis. Dept. of Atmos- 
pheric Sciences. 

S. A. Rutledge, R. A. Houze, M. I. Biggerstaff, 
and T. Matejka. 

Monthly Weather Review MRWEAB, Vol. 116, 
No. 7, p 1409-1430, July 1988. 15 fig, 1 tab, 34 ref. 
NSF Grants ATM-8413546, ATM-8419543, ATM- 
8521403, ATM-8602411 and ATM-8608467. 


Descriptors: *Weather satellites, *Radar, *Storms, 
*Weather, *Precipitation, *Convective precipita- 
tion, Oklahoma, Kansas, Doppler radar analysis. 


The 10-11 June mesoscale convective system ob- 
served in Kansas during pre-storm was studied 
using a variety of observations including conven- 
tional radar, satellite, and single-Doppler radar. 
This storm, at maturity, consisted of a strong line 
of convection trailed by a broad region of strati- 
form rain. The pre-storm Doppler radar observa- 
tions showed that the general airflow pattern is 
similar to that seen in previously analyzed cases; 
however, since the Doppler observations were 
quite extensive in time and space, they permit 
several details of the airflow to be revealed for the 
first time. A rear inflow jet, front-to-rear flow 
aloft, and a mesoscale updraft and downdraft were 
all present. The mesoscale downdraft commenced 
at the top of the slanted rear inflow jet. Sublima- 
tion and evaporation of hydrometers in this flow 
apparently generated the necessary cooling to 
drive the mesoscale downdraft circulation. The 
intensity and slope of the rear inflow jet varied 
with location in the storm, which apparently led to 
differences in both intensity and depth of the me- 
soscale downdraft. The intrusion of this inflow jet 
into the rear of storm occurred at quite high levels 
and was probably responsible for disruption of the 
continuous oval cloud shield as viewed by satellite. 
The front-to rear flow situated above the rear 
inflow jet contained mesoscale upward motion. 
Vertical velocities obtained by the Extended Ve- 
locity-Azimuth Display method revealed a strong 
mesoscale updraft, with speeds approaching 50 cm 
per s. Vertically pointing observations indicated 
that convective-scale updrafts and downdrafts 
were present within 20 km of the convective line. 
Convective-scale features were not observed in the 
remaining portion of the trailing stratiform region. 
(Author’s abstract) 


W89-03273 


RELATIONSHIP OF SURFACE PRESSURE 
FEATURES TO THF PRECIPITATION AND 
AIRFLOW STRUCTURE OF AN INTENSE 
MIDLATITUDE SQUALL LINE, 

Colorado State Univ., Fort Collins. Dept. of At- 
mospheric Science. 

R. H. Johnson, and P. J. Hamilton. 

Monthly Weather Review MRWEAB, Vol. 116, 
No. 7, p 1444-1472, July 1988. 25 fig, 1 tab, 60 ref, 
append. 


Descriptors: *Surface pressure, *Precipitation, 
*Squalls, *Storms, *Air circulation, *Meteorology, 
*Weather, Oklahoma, Kansas, Temperature. 


Observations from the Oklahoma-Kansas Prelimi- 
nary Regional Experiment for storm-Central have 
been used to document the surface pressure fea- 
tures accompanying an intense midlatitude squali 
line with trailing stratiform precipitation. Three 
well-known features were observed: (1) a pre- 
squall mesolow, (2) a squall mesohigh, and (3) a 
wake low. Particular attention was given to the 
wake low, its life cycle and association with the 
trailing stratiform portion of the squall line. During 
the formative stage, the pressure field to the rear of 
the squall line mesohigh is relatively flat with only 
weak stratiform precipitation present. As the squall 
line enters the developing-to-mature stages, a pro- 
nounced wake low appears at the back edge of the 
surface stratiform precipitation area. The squall 
line at this time is characterized by a strong rear- 
inflow jet, descending from the upper troposphere 
just behind the line. The trailing stratiform cloud 
constitutes a significant part of the squall-line 
water budget, contributing 29% of the total squall 
line precipitation over a 400 km by 500 km meson- 
etwork area experiencing its passage. During the 
mature-to-dissipating stages, the trailing stratiform 
region splits into two segments. A composite anal- 
ysis of rawinsonde data at this time showed strong 
warming and drying in the lower troposphere at 
the back edge of the stratiform regions. Based on 
results of this study, it is proposed that the wake 
low, which can be attributed to subsidence warm- 
ing, is a surface manifestation of the descending 
rear-inflow jet and that the warming is maximized 
at the back edge of the trailing stratiform precipita- 
tion area where there is insufficient sublimation 
and evaporative cooling to offset adiabatic warm- 
ing. (Author’s abstract) 

W89-03274 


EFFECTS OF SIMULATED ACID RAIN ON 
SUGAR MAPLE SEEDLING ROOT GROWTH, 
State Univ. of New York, Syracuse. Coll. of Envi- 
ronmental Science and Forestry. 

For primary bibliographic entry see Field 5C. 
W89-03300 


DIAGNOSTIC TECHNIQUE FOR TARGETING 
DURING AIRBORNE SEEDING EXPERI- 
MENTS IN WINTERTIME STORMS OVER 
THE SIERRA NEVADA, 

Electronic Techniques, Inc., Fort Collins, CO. 

R. M. Rauber, R. D. Elliott, J.O. Rhea, A. W 
Huggins, and D. W. Reynolds. 

Journal of Applied Meteorology JAMOAX, Vol. 
27, No. 7, p 811-828, July 1988. 11 fig, 3 tab, 50 ref. 
Department of Interior contracts 9-07-85-V0021, 4- 
CR-81-03860, and 7-07-83-V0008. 


Descriptors: *Storms, *Sierra Nevada, Cloud seed- 
ing, *Aircraft, *Weather modification, *Wind, 
*Ice, *Radar, Targeting, Wind fields, Cloud, Par- 
ticulate matter, Radar echo evolution. 


A diagnostic technique for targeting during air- 
borne seeding experiments has been developed for 
the Sierra Cooperative Pilot Project. This tech- 
nique was used operationally during Sierra Coop- 
erative Pilot Project for real-time guidance to air- 
craft, providing: (1) the location and orientation of 
the seeding line required to target ice particles 
created by seeding to a specified ground location, 
and (2) an estimate of the areal coverage of the 
seeding effect on the ground. Use of this technique 





as a real-time guidance tool during seeding oper- 
ations in Sierra wintertime storms is discussed. 
Three evaluation studies of the targeting method 
are presented: (1) comparisons of diagnosed wind 
fields with those measured by aircraft, (2) compari- 
sons of ice particle growth rates and habits within 
seeded cloud regions with those used in the target- 
ing computations, and (3) comparison of radar 
echo evolution within seeded cloud regions with 
calculated particle trajectories. The diagnosed 
wind fields over Sierra Nevada were found to 
generally correspond to aircraft measurements of 
wind speed and direction within the lower atmos- 
phere (< 5000 m) upwind of the crestline. Errors in 
the u- and v-components of the wind were general- 
ly <4 m per s over the 100 km domain upwind of 
the crest. Comparison of predicted ice particle 
habits and growth rates with those measured 
within seeded regions of storms were made during 
11 storm systems. Ice particles were sampled by 
aircraft 4-81 min after seeding. Particle habits and 
growth rates used in the targeting parametrization 
generally agreed with measurements taken in the 
temperature range -8 to 13 C. At warmer tempera- 
tures, particle growth rates were generally overes- 
timated. A case study comparing radar echo evolu- 
tion in seeded cloud regions with predicted parti- 
cle trajectories was presented. In general good 
agreement between radar echo evolution and pre- 
dicted particle trajectories was obtained. The pre- 
dicted falltime was nearly identical to the radar 
results, but the predicted fallout location differed 
by 5 km. (Miller-PTT) 

W89-03305 


ESTIMATE OF PRECIPITATION ENHANCE- 
MENT POTENTIAL FOR THE DUERO BASIN 
OF SPAIN, 

Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 

For primary bibliographic entry see Field 3B. 
W89-03306 


NIMBUS-7 GLOBAL CLOUD CLIMATOLOGY: 
PART I. ALGORITHMS AND VALIDATION, 
National Environmental Satellite, Data, and Infor- 
mation Service, Washington, DC. 

S ag C. G. Wellemeyer, T. F. Eck, and H. 
Journal of Climate, Mie 1, No. 5, p 445-470, May 
1988. 16 fig, 5 tab, 42 ref. 


Descriptors: *Clouds cover, *Climatology, *Infra- 
red radiation, *Meteorological data collection, 
*Meteorology, *Radiometry, Satellite technology, 
Remote sensing, Algorithms, Performance evalua- 
tion. 


Data from the Temperature Humidity Infrared Ra- 
diometer and the Total Ozone Mapping Spectrom- 
eter, both aboard the Nimbus-7 satellite, are used 
to determine cloudiness parameters for the globe. 
The 11.5 micron Temperature Humidity Infrared 
Radiometer radiances and the 0.36 micron and 0.38 
micron Total Ozone Mapping Spectrometer reflec- 
tivities, along with concurrent surface temperature 
data from the Air Force 3-D nephanalysis, are the 
primary data sources. They are processed by an 
algorithm that determines total cloud amount, 
cloud amount in three altitude categories, cirrus 
cloud, deep convective cloud, warm cloud, and the 
radiance of radiation emitted by the clouds and the 
underlying surface. The algorithm is of the bispec- 
tral threshold type, which yields two independent 
estimates of total cloud, one from the infrared 
algorithm and one from the ultraviolet reflectivity 
algorithm. For the daytime observations, these two 
independent estimates are combined to determine a 
composite estimate. Quantitative validation of total 
cloud amount was performed by comparing the 
algorithm results with estimates derived by an 
analyst interpreting geosynchronous satellite 
images, along with auxiliary meteorological data. 
It has been concluded that the systematic errors of 
the Nimbus-7 total cloud amount algorithm rela- 
tive to the analyst are less than 10% and that the 
random errors of daily estimates range between 
7% and 16%, day or night. Qualitative validation 
has also been performed by making comparisons 
with the geosynchronous satellite visible and infra- 
red images for specific days. Results indicate that 


the Temperature Humidity Infrared Radiometer 
cloud estimates improve the infrared algorithm 
estimates of low cloud amount and provide for the 
identification of cirrus and deep convective cloud, 
but cloud amounts over humid tropical regions 
tend to be overestimated even with the use of 
Temperature Humidity Infrared Radiometer. 
These results suggest that the spatial and temporal 
characteristics of daily and monthly averaged 
globe cloud cover, including cirrus and deep con- 
vective cloud types are generally well represented 
by the Nimbus-7 dataset, which covers a six-year 
period from April 1979 to March 1985. (Author’s 
abstract) 

W89-03307 


2C. Snow, Ice, and Frost 


SNOW WATCH ‘85. 

Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE86-011983. 
Price codes: A10 in paper copy, ‘A01 in microfiche. 
Glaciological Data Report GD-18. March 1986. 
Published by World Data Center for Glaciology, 
Boulder, CO. 276p. Edited by G. Kukla, R.G. 
Barry, A. Hecht and D. Wiesnet. 


Descriptors: *Snow cover, *Meteorological data 
collection, *Climatology, Model studies, Simula- 
tion, Carbon dioxide. 


A workshop was held in October 1985 at the 
University of Maryland on the topic of snow cover 
and its role in the climate system, specifically as it 
may relate to potential carbon dioxide-induced cli- 
matic changes. The workshop was a follow-up to 
an earlier SNOW WATCH conference held in 
Washington, D.C. in 1980. The 40 participants 
from four countries, divided into three working 
groups, discussed questions of data bases, the role 
of snow cover in the climate system, and the 
modeling and simulation of snow cover processes. 
(See W89-02607 thru W89-02629) (Sand-PTT) 
W89-02606 


SNOW COVER, CYCLOGENESIS AND CY- 
CLONE TRAJECTORIES, 

Illinois Univ. at Urbana-Champaign. Dept. of At- 
mospheric Sciences. 

J. E. Walsh, and B. Ross. 

Available the from National Technical Information 
Service, Springfield, VA 22161, as DE86-011983. 
Price codes: A1l2 in paper copy; A91 in microfiche. 
IN: Snow Watch ‘85. Glaciological Data Report 
GD-18. March 1986. p 23-36, 6 fig, 11 ref. 


Descriptors: *Snow cover, *Meteorological data 
collection, *Sea ice, *Ice cover, *Cyclones, 
*Model studies, *Weather forecasting, Weather 
patterns, Climatology, Atmospheric pressure, 

, Charts, North America, North Atlantic, 
North Pacific, Storms. 


Samples of 75-150 cyclogenetic events in eastern 
North America, the North Atlantic and the North 
Pacific were obtained from daily data for 30 win- 
ters (1951-1980). The large-scale distribution of 
snow or sea ice cover was used to composite the 
errors of forecasts derived from persistence, from a 
barotropic model, and from an analog system. The 
results are consistent with the notion that extensive 
snow/ice cover contributes to stronger cyclogene- 
sis and to southward displacements of storm tracks 
along the East Coast of North America and in the 
marginal ice zone of the North Atlantic. The ap- 
parent signal is statistically significant in these two 
regions, although the significance is greater in the 
sea level pressure data than in 550 mb data. No 
corresponding signal was found in the North Pacif- 
ic. Controlled experiments with the NCAR Com- 
munity Forecast Model were performed to deter- 
mine the response of a more sophisticated model to 
extremes of snow and ice in eastern North Amer- 
ica and the North Atlantic. While patterns similar 
to the data-based results are found, the response in 
the model pressure fields is weaker and farther 
north of the snow/ice edge than in the correspond- 
ing results from the barotropic model and persist- 
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ence forecasts. (See also W89-02606) (Author’s ab- 
stract) 
W89-02607 


RELATIONSHIP BETWEEN SNOW COVER 
AND ATMOSPHERIC THERMAL AND CIRCU- 
LATION ANOMALIES, 

Nebraska Univ., Lincoln. Dept. of Geography. 
K. F. Dewey, and R. Heim. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE86-011983. 
Price codes: Al2 in paper copy; AOI in microfiche. 
IN: Snow Watch ‘85. Glaciological Report GD-18. 
March 1986. p 37-53. 6 fig, 9 tab, 21 ref. 


Descriptors: Snow cover, *Meteorological data 
collection, *Cyclones, *Climatology, Maps, 
Charts, North America, Atmospheric pressure, Air 
temperature, Air circulation, Storms. 


Weekly snow cover areas, derived from the 
NOAA (National Oceanic and Atmospheric Ad- 
ministration)/NESS Northern Hemisphere Digi- 
tized Snow and Ice Cover Data Base, were corre- 
lated with weekly temperature anomalies across 
the United States as well as 500-mb geopotential 
heights, 700-mb geopotential heights, and sea level 
pressure across North America. The correlations 
were computed for snow cover across the entire 
North American continent as well as the western 
and eastern United States for the winters 1966-67 
through 1982-83. This geographic partitioning al- 
lowed for an evaluation of what influence regional 
snow cover might have on the larger scale circula- 
tion. Negative and positive lag correlations were 
also computed to determine the magnitude and 
direction of influence (snow cover to atmosphere 
or the reverse). The winter seasons were divided 
into two groups (8 years each) based upon the 
average amount of snow cover for each winter 
season. The cyclonic storm tracks for the winters 
with extensive snow cover were then compared to 
the winters with least snow cover. In winters with 
extensive snow cover, the cyclonic storm track 
was displaced south and eastward resulting in in- 
creased cyclolonic activity across the southeastern 
and eastern coast regions of the U.S. It could not 
be determined whether extensive snow cover 
caused the shift in the cyclonic paths or the shift in 
the cyclonic activity caused the extensive snow 
cover. (See also W89-02606) (Sand-PTT) 
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Relationships between snow cover and tempera- 
ture in the lower troposphere, general circulation 
at 500 mb in East Asia and precipitation in China 
were analyzed. There are obvious negative corre- 
lations between snow cover in the Northern Hemi- 
sphere in winter and temperature in the following 
summer. Significant negative correlations between 
sea ice in summer and temperature in the higher 
latitudes were noticed. Snow cover in Eurasia in 
winter influences the general circulation in East 
Asia and rainfall in China in the following spring 
and summer. When there is more snow cover in 
Eurasia in winter, droughts appear in Northern 
China the following spring and in the Yangtze 
River valley of China in the following summer. 
(See also W89-2606) (Author’s abstract) 
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Snow melt may be accurately monitored by ob- 
serving time-related variations of surface albedo. 
When snow is present, regional surface albedo is 
primarily a function of (1) the physical properties 
of snow, (2) the fraction of the snow covered 
surface which is unobstructed and (3) the amount 
of exposed snow-free ground. The second is a 
function of the height and density of vegetation or 
other objects protruding through the pack. The 
most accurate means of obtaining data on regional 
to continental scales is Guten the analysis of 
shortwave satellite imagery in an interactive 
manner on an image processor by an observer 
familiar with the studied area. (See also W89- 
02606) (Author’s abstract) 
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The burning of fossil fuels adds not only CO2 to 
the atmosphere but also particulates which are 
products of incomplete combustion. The small soot 
particles, which seem to be largely responsible for 
the absorption of solar radiation in the Arctic haze, 
are eventually scavenged from the atmosphere and 
are incorporated in the Arctic snowpack. The ef- 
fects of these particulates on the snow albedo and 
the surface radiation budget were examined using a 
model for radiative transfer in snow. Results 
showed that small amounts of the impurities in 
snow can reduce the albedo dramatically in spec- 
tral regions where the albedo is high (visible wave- 
lengths). The Arctic-haze soot in the snowpack 
should have an effect on the earth-atmosphere 
radiation budget comparable to that of Arctic haze 
in the atmosphere. The effects calculated are based 
on soot concentrations measured in newly-fallen 
snow. The effect of soot during the melting season 
will be greater than calculated if the soot particles 
tend to concentrate at the surface of melting snow, 
as do micron-size dust particles. These effects on 
absorption of solar radiation do not take into ac- 
count any feedbacks. There is a positive feedback 
which would make the effect larger, but which 
would require a climate model to estimate it. The 
lower snow albedo could also cause increased 
melting rates in summer, and cause the snow to 
disappear sooner than usual, thus uncovering the 
lower albedo sea ice earlier in the season. (See also 
W89-02606) (Sand-PTT) 

W89-02611 


SNOW COVER RECORD IN EURASIA, 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
J. Foster. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE86-011983. 
Price codes: A12 in paper copy; AO1 in microfiche. 
IN: Snow Watch ‘85. Glaciological Data Report 
GD-18. March 1986. p 79-88. 3 fig, 2 tab, 16 ref. 


Descriptors: *Snow cover, *Satellite technology, 
*Remote sensing, *Meteorological data collection, 
*Eurasia, *Arctic, Sea ice, Maps, Charts, Climatol- 
ogy. 


Eurasia has considerably more of its surface area in 
northern latitudes than does North America and so 
its snow cover is more extensive. Trends in the 
Northern Hemisphere and Eurasia are thus similar. 
As a result in any study of hemispheric feedback 
mechanisms involving snow cover, Eurasia has a 
greater feedback potential than North America. 
Satellites have been used to map and measure 
continental snow cover only since the mid 1960s. 
If snow cover data can be retrieved from pre- 
satellite climatological records, an historical file 
representing varying snow cover conditions may 
be used to get a longer estimate of any trend or 
cycles which may exist. An attempt was made to 
lengthen the satellite snow cover record in Eurasia 
by reviewing past climatological records in Europe 
and Asia and by examining proxy indices such as 
Arctic sea ice data. Also, the satellite snow cover 
record was investigated to determine if there is a 
correlation between the continental snow cover 
extent and the number of days of snow cover at 
several different geographic areas in Eurasia where 
a winter snow cover does not always occur. Re- 
sults indicate that while there is a rather weak 
association between sea ice extent and continental 
snow cover, a coefficient of determination of .77 
exists between the mean number of snow cover 
days for selected locations in the interior of Eur- 
asia and the continental snow cover extent. It may 
be possible then to use the mean number of snow 
cover days at selected sites in Eurasia prior to the 
advent of satellite monitoring capabilities as an 
index of the continental snow covered area. (See 
also W89-02606) (Author’s abstract) 
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Seasonal snow cover in China is highly variable 
from year to year. As much as 9 million sq km has 
been occupied by snow at some time during the 
past 35 years. In order to determine the recent 
characteristics of the snow cover, the average 
number of days with snow on ground and snow 
depth were analyzed from 1600-2300 stations from 
the 1951-80 interval. Information on glacier distri- 
bution was provided by maps based on aerial sur- 
veys and ERTS satellite imagery. Based on this 
data the snow cover in China is divided into the 
following regions: (1) The area of permanent snow 
cover occupies about 50,000 sq km and is limited to 
mountain glaciers in the west. (2) The area of 
stable snow cover is defined as having a mean 
annual number of 60 or more snow days and a 
standard deviation less than 0.4. In the northern- 
most parts of China snow may be present for as 
many as 170 days. (3). Unstable snow cover forms 
almost every winter with the mean annual number 
of snow cover days varying between 10-60 and an 
interannual variability from 0.4-1.0. (4) The area of 
irregular snow cover generally occurs in southeast 
China with the mean annual number of snow days 
less than 10. Together these two regions occupy 
4.8 million sq km. Only 0.55 million sq km of China 
is not affected by snow. Snow depth is generally 
less than in other parts of the world, the maximum 
depth in most of the country being about 20 cm. In 
most of China precipitation falls mainly during the 
summer while snowfall peaks in the spring and 
autumn. Maximum snow depth and number of days 
with snow cover occurs in winter. Various regions 
studied exhibit a secular trend in the surface air 
temperature and seasonal snow cover. No relation- 
ship is seen between annual precipitation and tem- 
perature. (See also W89-02606) (Sand-PTT) 
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A number of empirical studies and numerical cli- 
mate models have indicated that the large-scale 
areal extent of snow cover is a potentially impor- 
tant parameter of the global climate system. Fluc- 
tuations in monthly and seasonal continental scale 
snow cover, monitored both with surface station 
data and remote satellite observations, have been 
linked to temperature and atmospheric circulation 
anomalies. In light of these studies, the Climate 
Analysis Center has developed a program to moni- 
tor snow cover extent in real time. The results are 
used qualitatively as aids to the interpretation and 
diagnosis of anomalies in the monthly temperature, 
precipitation, and circulation features. Time series 
of Northern Hemispheric and continental scale 
snow cover extent and standardized anomaly are 
also produced monthly. These plots provide useful 
tools for placing current snow cover fluctuations 
into historical context, estimating the magnitude of 
typical snow cover fluctuations, and identifying 
long term trends in the data. (See also W89-02606) 
(Author’s abstract) 
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Since 1966, the Satellite Analysis Branch of the 
National Environmental Satellite, Data, and Infor- 
mation Service (NESDIS) has prepared a weekly 
snow and ice boundary chart for the Northern 
Hemisphere. The primary sources of information 
used in this chart are satellite images from the 
visible scanning radiometers of the National Oce- 
anic and Atmospheric Administration (NOAA) 
polar-orbiting satellite system. Secondary input 
comes from the visible scanning radiometers of the 
Geostationary Satellite (GEOS) systems over the 
North American continent and occasionally from 
the Meteorological Satellite (METEOSAT) 
system. This snow boundary chart is prepared on a 
1:50,000,000 polar stereographic base map centered 
on the North Pole. (See also W89-02606) (Sand- 
PTT) 
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The NOAA (National Oceanic and Atmospheric 
Administration) Northern Hemisphere satellite-de- 
rived snow cover data base now includes 20 years 
of data from 1966-1985. A timeline of the history, 
use, and future of this data base can be divided into 
4 periods: (1) the A Be of Darkness, occurring prior 
to 1974, the year of Kukla and Kukla’s first paper 
about the NOAA satellite snow cover data; (2) the 
Age of Discovery, following the publication of the 
1974 paper; (3) the ne of Enlightenment, begin- 
_ in 1980, highlighted by the creation of a 
tized data set of the NOAA Northern Hemi- 
a eric Weekly Snow and Ice Cover Chart; and 
(4) the Age of Advancement, to begin with the 
1990 launch of a new series of polar-orbiting satel- 
lites which will include instrumentation enabling 
users to discriminate snow from clouds and allow- 
ing snow cover detection through clouds. The 
highlights of each of these periods is reviewed 
with the goal of providing a perspective on the 
evolution of the NOAA snow cover data base. 
(See also W89-02606) (Sand-PTT) 
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The effect of anomalous snow cover on the month- 
ly mean atmospheric circulation was studied by 
incorporating such forcing into the simple, linear, 
steady-state climate model of teegh and 
Mureau. Anomalous forcing fields of snow cover 
pe ad created for three months (October, January 
April) in the snow season for the winters of 
1976-85 Anomalous heating fields were also im- 
posed based on observed tropical anomalies of 
outgoing longwave radiation. monthly mean 
anomalous circulation patterns were calculated for 
each forcing separately and for the combined forc- 
ings. The outgoing longwave radiation has previ- 
ously been shown to produce circulation that has 
small but positive correlations with the observed 
atmospheric circulation. Correlation coefficients 
calculated for various regions in the Northern 
Hemisphere show that the addition of snow cover 
as a forcing mechanism does not ge better 
simulations of the monthly mean flow. (See also 
W89-02606) (Author’s abstract) 
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Physics-based, distributed models for snow proc- 
esses and their potential use in assessing the effects 
of climatic change produced by increased levels of 
carbon dioxide in the atmosphere are discussed. 
The conservation and constitutive equations for 
snow treated as a three-phase, four-component 
mixture are described and the simplifications made 
in the various current distributed models explained. 
One particular model, the SHE snow component, 
is used to estimate the sensitivity of predictions of 
snowmelt rate to variations in meteorological 
inputs using field data from a site in the Cairngorm 
Mountains of Scotland. This analysis indicates that, 
for the expected levels of climatic variation, the 
change in predicted snowmelt rates is of the same 
order as the uncertainty in these rates arising from 
uncertainty in one of the parameters of the model, 
the aerodynamic roughness length. However, field 
data suggests that it may be possible to specify this 
parameter more precisely. Given that this can be 
achieved, the SHE snow routine, and other distrib- 
uted models which use the aerodynamic roughness 
or an equivalent parameter, should form a useful 
component of general models for prediction of the 
effects of increased carbon dioxide. (See also W89- 
02606) (Author’s abstract) 
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Two climate simulations were performed using an 
atmospheric general circulation model devdnet 
at the Geophysical Fluid Dynamics Laboratory. 
The model employed for these simulations uses the 
spherical method, in which the horizontal distribu- 
tions of atmospheric variables are Pose ge bya 
limited number of spherical harmonics. The sea- 
oe of insolation at the top 
of the atmosphere was prescribed, along with the 
climatological distributions of sea surface tempera- 
ture and sea ice. The snow cover distributions 
produced in these simulations were compared with 
satellite observations. Both versions of the model 
generate snow cover very similar in extent to the 
observed snow cover. (See also W89-02606) (Au- 
thor’s abstract) 
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Two 20-year simulations were performed with the 
OSU (Oregon State University) coupled atmos- 
phere/ocean general circulation model that differ 
only in their CO2 concentrations, one a 1xCO2 
simulation with 326 ppmv CO2, and the second a 
2xCO2 simulation with 652 ip CO2. Averages 
taken over the last 5 years of the simulations show 
that there is a CO2-induced increase in the annual 
mean surface air temperature in both hemispheres 
and a decrease in the snow cover in each hemi- 
sphere. The snow mass decreases in the Northern 
Hemisphere and increases in the Southern Hemi- 
here. Poleward of 30 N and equatorward of 68 S 
the snow mass decreases throughout the year in 
response to the CO2 doubling, while the snow 
mass increases poleward of 68 S throughout the 
year. In contrast to the CO2-induced global warm- 
ing of the surface air temperature, the snow mass 
both decreases and increases over large —— 
cal areas during both December-February and 
June-August. In winter there is no relation be- 
tween the snow mass change in the Northern 
Hemisphere and surface elevation. In summer, 
Northern Hemisphere locations below 1500 m ele- 
vation predominantly have snow mass decreases, 
while higher-altitude surfaces have both increases 
and d in snow mass Occur 
over the Greenland interior in both summer and 
winter. In the Southern Hemisphere, the snow 
mass increases during summer and winter in the 
interior of Antarctica above the 400 m level and 
decreases around the Antarctic coastline. The sim- 
ulations suggest that the monitoring of the snow 
accumulation rates in Antarctica and Greenland 
might be of use in the identification of the project- 
ed climatic change, and in the attribution of this 
change to the increasing concentration of CO2 and 
other trace gases. (See also W89-02606) (Sand- 
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Technological developments, and in particular the 
potential of satellite remote sensing for repetitive 
altimetry and comparative imagery with wide geo- 
graphical coverage, will enable many develop- 
ments in glaciology in the years to 2000, and into 
the 21st century. Satellite remote sensing methods 
are unlikely to replace field observations altogether 
and indeed may point to areas where further 
ground data collection may be necessary. Ablation 
stakes and snow pits will continue to be employed. 
The future will definitely be characterized by at- 
tention being given to couplings involving snow 
and ice. Climate-ice sheet, climate-runoff, ice sheet 
dynamics-basal boundary layers, climate-sea ice- 
ocean and sliding-subglacial hydrological systems- 
bedfords are notable interlinkages in which 
progress is already underway. An emphasis on 
climate-glacier couplings can be expected to devel- 
op throughout the next two decades, with atten- 
tion to modelling and analysis, with a view to 
prediction rather than merely to monitoring. Glaci- 
ology is embarking on a new phase of data collec- 
tion with remote sensing playing a major role. This 
should enable gathering of appropriate data and 
allow measurements to catch up with theoretical 
development. Analysis will then have to keep 
ahead of data acquisition. (See also W89-02717) 
(Lantz- 

W89-02722 


SURFACE TOPOGRAPHY OF THE LOWER 
PART OF COLUMBIA GLACIER, ALASKA, 
1974-81, 

Geological Survey, Tacoma, WA. 

L. A. Rasmussen, and M. F. Meier. 

Available from Books and Open-File Reports Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Professional Paper 1258-E, 1985. 63p, 17 fig, 8 tab, 
19 ref, 2 append. (Studies of Columbia Glacier, 
Alaska). 


Descriptors: *Glaciers, *Data acquisition, *Topog- 
raphy, *Alaska, Columbia Glacier, Mapping, Alti- 
tude, Aerial photography, Photogrammetry, Mod- 
eling, Statistical methods, Approximation method, 
Interpolation, Error analysis, Ice, Homogeneity, 
Isotropy. 


The method of optimum interpolation was used to 
get surface altitudes on the nodes of a square grid 
superimposed over a map of the lower 18 kilome- 
ters of Columbia Glacier, a large, grounded, ice- 
berg-calving glacier near Valdez, Alaska. Vertical 
aerial photography has been obtained about five 
times a year since July 1976. For each of 29 flights, 
the altitude of the glacier surface has been deter- 
mined photogrammetrically at the locations of 
prominent surface features. The large amount of 
data, the noisy character of the topographic data 
due to the rough surface, and the need to know for 
modeling precisely how the ice surface changes 
with time require a sophisticated interpolation pro- 
cedure. Topographic maps of the glacier surface 
were obtained from flights on July 27, 1974, and 
September 1, 1981. The first approximation of the 
topography on the date of a particular intervening 
flight is taken to be the linear combination of the 
two maps that best fits the photogrammetric data 
from that flight. The deviation of the individual 
photogrammetric points about this first approxima- 
tion are the quantities to which the method of 
optimum interpolation is actually applied in esti- 
mating the altitudes of the grid nodes. The statisti- 
cal properties of the surface topography are de- 
scribed in terms of the correlation between the 
altitude changes at a point and the changes at some 
other point. This correlation has a high degree of 
homogeneity and isotropy, both spatially and tem- 
porally, and was little affected by the glacier flow. 
This remarkable regularity permits the use of a 
very simple implementation of the optimum inter- 
polation algorithm. The random error in the pho- 


togrammetrically determined altitudes is estimated 
at 3.5 meters by comparing the individual points 
with maps made from the same flights. A ground- 
truth sample of 58 individual and averaged points 
was used to test the interpolated results for three 
flights. The asymmetry of these sample deviations 
about the first-approximation surface suggests that 
there may be a systematic error of about +1.5 
meters in the photogrammetrically determined alti- 
tudes. The standard error in the altitudes interpo- 
lated on the grid nodes is estimated to be 2.5 
meters. (See also W89-03022) (Author’s abstract) 
W89-03021 


BED TOPOGRAPHY INFERRED FROM AIR- 
BORNE RADIO-ECHO SOUNDING OF CO- 
LUMBIA GLACIER, ALASKA, 

Geological Survey, Tacoma, WA. 

C. S. Brown, L. A. Rasmussen, and M. F. Meier. 
Available from Books and Open-File Reports Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Professional Paper 1258-G, 1986. 26p, 22 fig, 1 tab, 
35 ref, append. (Studies of Columbia Glacier, 
Alaska). 


Descriptors: *Glaciers, *Data acquisition, *Topog- 
raphy, *Remote sensing, *Alaska, *Columbia Gla- 
cier, Radio-echo sounding, Aerial surveys, Map- 
ping, Data interpretation, Profiles, Bedrock, Alti- 
tude, Error analysis. 


The first airborne radio-echo sounding of a tem- 
perate glacier was performed in 1978 at Columbia 
Glacier, a large (1,100-square-kilometer), ground- 
ed, iceberg-calving glacier 38 kilometers west of 
Valdez, Alaska. The sounding system used a low 
frequency (about 1.5 megahertz) to overcome scat- 
terings from water-filled voids in the ice, a short 
pulse, and an untuned receiver. Transverse and 
longitudinal profiles were flown over the lower 7 
kilometers of the glacier. The received signal, the 
horizontal position of the airplane, and its altitude 
above the glacier surface were recorded by an FM 
tape recorder. For the data analysis, pictures of 
received energy from each flight profile were re- 
constructed from the taped data using an oscillo- 
scope. Use of intersecting profiles allowed an inter- 
nal consistency check to determine whether the 
correct bed reflection had been chosen. A three- 
dimensional geometric method of determining the 
envelope of the reflection lobes was developed for 
interpreting the data, instead of the differential 
method used by previous investigators. This analy- 
sis provided bedrock altitude determinations at 
every node of a 200-meter square grid. The proba- 
ble error in the inferred bed altitudes was estimated 
to be 30 meters; the greatest depth was 370 meters 
below sea level. (See also W89-03021) (Author’s 
abstract) 

W89-03022 


ROLE OF ICE IN THE MORPHO-SEDIMEN- 
TOLOGIC REGIME OF A SHORELINE IN 
THE MIDDLE SAINT LAWRENCE ESTUARY 
(LE ROLE DES GLACES DANS LE REGIME 
MORPHO-SEDIMENTOLOGIQUE D’UN 
ESTRAN DE L’ESTUAIRE MOYEN DU SAINT- 
LAURENT), 

Laval Univ., Quebec. Dept. of Civil Engineering. 
For primary bibliographic entry see Field 2J. 
W89-03133 


OPERATIONS FOR AN UNDER-ICE ECOLO- 
GY PROGRAM, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2H. 
W89-03179 


INFLUENCE OF A RIVER PLUME ON THE 
SEA-ICE MEIOFAUNA IN SOUTH-EASTERN 
HUDSON BAY, 

Arctic Biological Station, Ste. Anne de Bellevue 
(Quebec). 

For primary bibliographic entry see Field 2L. 
W89-03189 


MODELLING SEASONALLY 
GROUND CONDITIONS, 

Bristol Univ. (England). 

M. G. Anderson, and K. M. Sambles. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A190 951. 
Price codes: A03 in paper copy, AO1 in microfiche. 
First Interim Report, July 1987. 25p, 4 fig, 2 tab, 11 
ref. Corps of Engineers Contract 45-87-C-0036. 


FREEZING 


Descriptors: *Frost, *Frozen ground, *Snow 
cover, *Maps, *Snow, *Distribution patterns, 
*Model studies, Data interpretation, Snowmelt, 
Ice. 


Snow and frozen ground are active agents influ- 
encing the landscape of the cold regions (high 
altitude or high mountain areas) today. Snow accu- 
mulates and then melts or compacts. Differential 
accumulation and melt, due to external climatic 
and topographical and internal physical factors, 
cause spatial, temporal, and physical differences in 
the snowcover. This project attempts to model the 
spatial distribution of snowcover in areas experi- 
encing seasonally frozen ground. A meltrate ‘con- 
tour’ map can be produced using the meltrates 
derived. Simple linear interpolation between points 
will achieve this. The depth of snow is required for 
a ground temperature model. (See also W89-03383) 
(Lantz-PTT) 

W89-03331 


2D. Evaporation and Transpiration 


EVAPOTRANSPIRATION OF PHREATO- 
PHYTES IN THE SAN LUIS VALLEY, COLO- 
RADO, 

Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 

F. L. Charles. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-181086/ 
AS. Price codes: A06 in paper copy; AO1 in micro- 
fiche. Colorado Water Resources Research Insti- 
tute, Fort Collins. Technical Report No. 48, June 
1987. 107p, 25 fig, 26 tab, 59 ref, 4 append. (M.S. 
Thesis). Contract No. 14-08-0001-G895 and 14-08- 
0001-G1006. Project No. USGS G895-06 and 
G1006-06. 


Descriptors: *Phreatophytes, *Evapotranspiration, 
*Groundwater level, *Consumptive use, San Luis 
Valley, Colorado, Greasewood, Rabbitbrush, Salt 
grass. 


The San Luis Valley of south-central Colorado 
contains a hydrologically closed basin within 
which a water salvage project has been planned 
and is partly in operation. This project’s goal is to 
pump water from the unconfined (water table) 
aquifer which would otherwise be lost through 
evapotranspiration (ET) from the native rangeland. 
In order to determine the proper design pumping 
rate (which will affect subsequent water table 
drawdown), an accurate estimate of the water use 
of these plants must be obtained. The basic pur- 
poses of this research were: to further develop and 
apply gas analysis technology for making ET 
measurements from phreatophytes; to compare 
these measurements with measurements of ET 
taken from U.S. Bureau of Reclamation (USBR) 
lysimeters operating in the same area; and to ob- 
serve the trends in ET for several different water 
table depths and drawdown conditions. Measure- 
ment of ET in this area was carried out using the 
chamber method during several periods of 1985 
and 1986. Measurements were made of greasewood 
(Sarcobatus vermiculatus Hook. Torr.), and salt 
grass (Distichlis stricta L. Greene) since these 
plants constitute the major indigenous vegetation 
of the Closed Basin plant community. At a site of 
continuous pumping the greasewood plots ap- 
peared to suffer a reduction in ET, whereas the 
rabbitbrush plots exhibited no detectable reduction 
in ET from the same water table drawdown. There 
appear to be no substantial differences in the ET of 
greasewood and rabbitbrush plots between two 
sites where the groundwater levels have historical- 
ly been 1.25 meters (m) and 4.3 m. Bare soil 
evaporation decreased with increasing depth to 
water table. Bare soil contributes significantly to 





the total ET of greasewood and rabbitbrush plots 
in areas of shallow water table (1.25 m). A direct 
comparison shows that USBR lysimeters account- 
ed for only 40 percent of the mean total salt grass 
ET measured by the chamber over a period of 77 
days. Additional discrepancies in ET measured by 
the USBR lysimeters and the Chamber at the same 
site indicate possible erroneous estimates of ET by 
the former for undisturbed vegetation in the sur- 
rounding plant community. (See also W89-02481) 
(USGS) 

W89-02478 


EVAPOTRANSPIRATION OF NATIVE VEGE- 
TATION IN THE CLOSED BASIN OF THE 
SAN LUIS VALLEY, COLORADO, 

Colorado State Univ., Fort Collins. ‘Dept. of Agri- 
cultural and Chemical Engineering. 

F. L. Charles, J. A. Morgan, and W. C. Bausch. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-181078/ 
AS. Price codes A04 in paper copy; AO1 in micro- 
fiche. Colorado Water Resources Research Insti- 
tute, Fort Collins, Completion Report No. 143, 
June 1987. 52p, 24 fig, 5 tab, 13 ref, append. 
Contract No. 14-08-0001-G895 and 14-08-0001- 
G1006. Project No. USGS G895-06 and G1006-06. 


Descriptors: *Phreatophytes, *Evapotranspiration, 
*Groundwater level, *Consumptive use, San Luis 
Valley, Colorado, Greasewood, Rabbitbrush, Salt 
grass. 


The Closed Basin project in the San Luis Valley of 
south-central Colorado is a water salvage project 
now under construction. Its objective is to pump 
and salvage water from the unconfined (water 
table) aquifer which would otherwise be lost 
through evapotranspiration (ET) from native vege- 
tation. In order to determine the proper pumping 
rate to lower the water table correctly, an accurate 
estimate of the ET of these plants must be ob- 
tained. The purposes of this research were: (1) to 
further develop and apply gas analysis technology 
for measuring ET from native vegetation; (2) to 
obtain ET measurements on representative plants; 
(3) to compare these measurements with measure- 
ments of ET taken from U.S. Bureau of Reclama- 
tion (USBR) lysimeters operating in the same area; 
and (4) to observe the trends in ET for several 
different water table depths. Measurements of ET 
of native vegetation were carried out using the gas 
analysis chamber method during several periods of 
1985 and 1986. Measurements were made of 
greasewood (Sarcobatus vermiculatus Hook. 
Torr.), rabbitbrush (Chrysothamnus nauseosus 
Pall. Britt.), and salt grass (Distichlis stricta L. 
Greene). These plants constitute the major indige- 
nous vegetation of the closed basin plant communi- 
ty. Both plants showed reduced ET when the 
water table was lowered below 4.8 meters. There 
no substantial differences in the ET of greasewood 
and rabbitbrush at sites where the groundwater 
levels have been constant historically at either 1.25 
meters (m) or 4.3 meters. Measurements on bare 
soil indicate a decrease in evaporation with an 
increase in depth to water table. It was also found 
that evaporation from bare soil contributes signifi- 
cantly to the total ET of greasewood and rabbit- 
brush in areas of shallow water table (1.25m). (See 
also W89-02478) (USGS) 

W89-02481 


EVAPOTRANSPIRATION RATES AT SELECT- 
ED SITES IN THE POWDER RIVER BASIN, 
WYOMING AND MONTANA, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

L. W. Lenfest. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water-Resources Investigations 
Report 82-4105, 1987. 23p, 9 fig, 17 tab, 11 ref. 


Descriptors: *Evapotranspiration, *Phreatophytes, 
*Wyoming, *Montana, Groundwater, Alluvium, 
Powder River basin, Blaney-Criddle method, 
Northern Great Plains. 


Twelve sites were chosen for a study of evapotran- 
spiration in the Powder River basin based on vari- 
ations in topography and plant communities, geo- 


graphic location, and the availability of ground- 
water data at the sites. Evapotranspiration rates 
were estimated from groundwater, meteorological, 
and vegetation data using the Blaney-Criddle 
method. Five of the sites were equipped with 
digital recorders that provided continuous ground- 
water level data at the sites for the 1978 growing 
season. Evapotranspiration was estimated monthly 
during the growing season and ranged from 0 to 
3.7 inches per month. Total evapotranspiration 
rates for the growing season ranged from 8.3 to 
14.9 inches. Discharge per mile of stream reach 
was estimated for three of the sites and ranged 
from 0.03 to 0.31 cubic foot per second. The well 
records for the remaining seven sites consisted of 
monthly, or less frequent, water-level measure- 
ments. Evapotranspiration rates estimated for those 
months for which water-level data were available 
ranged from 0 to 3.8 inches per month. Only one 
of these sites had monthly water-level measure- 
ments for the entire growing season; a total of 9.7 
inches of evapotranspiration was estimated for the 
growing season at this site. (USGS) 

W89-02524 


DETERMINATION OF EVAPORATION AND 
SEEPAGE LOSSES, UPPER LAKE MARY 
NEAR FLAGSTAFF, ARIZONA, 

Geological Survey, Tucson, AZ. Water Resources 
Div. 

For primary bibliographic entry see Field 2H. 
W89-02558 


INFLUENCE OF POTENTIAL EVAPORATION 
ON THE VARIABILITIES OF SIMULATED 
SOIL WETNESS AND CLIMATE, 

National Oceanic and Atmospheric Administra- 
tion, Princeton, NJ. Geophysical Fluid Dynamics 
Lab. 

T. L. Delworth, and S. Manabe. 

Journal of Climate, Vol. 1, No. 5, p 523-547, May 
1988. 15 fig, 4 tab, 25 ref, 2 append. 


Descriptors: *Potential evaporation, *Remote sens- 
ing, *Evaporation, *Climates, *Model studies, 
*Soil water, *Atmospheric water, *Air-earth inter- 
face, Long-term studies, Temoral variability. 


An atmospheric general circulation model with 
prescribed sea surface temperature and cloudiness 
was integrated for 50 years to study atmosphere- 
land surface interactions. The temporal variability 
of model soil moisture and precipitation has been 
studied in an effort to understand the interactions 
of these variables with other components of the 
climate system. Temporal variability analysis has 
shown that the spectra of monthly mean precipita- 
tion over land are close to white at all latitudes, 
with total variance decreasing poleward. In con- 
trast, the spectra of soil moisture are red and 
become more red with increasing latitude. As a 
measure of this redness, half of total variance of a 
composite tropical soil moisture spectrum occurs 
at periods longer than nine months, while at high 
latitudes, half of the total variance of composite 
soil moisture spectrum occurs at periods longer 
than 22 months. The spectra of soil moisture also 
exhibit marked longitudinal variations. Through 
the use of a second general circulation model inte- 
gration with prescribed soil moisture, it was shown 
that interactive soil moisture may substantially in- 
crease summer surface air temperature variability. 
Soil moisture interacts with the atmosphere pri- 
marily through the surface energy balance. The 
degree of soil saturation strongly influences the 
partitioning of outgoing energy from the surface 
between the latent and sensible heat fluxes. Interac- 
tive soil moisture allows larger variations of these 
fluxes, thereby increasing the variance of surface 
air temperature. Because the flux of latent heat is 
directly proportional to potential evaporation 
under conditions of sufficient moisture, the influ- 
ence of soil moisture on the atmosphere is greatest 
when the potential evaporation value is large. This 
occurs most frequently in the tropics and summer 
hemisphere extratropics. (Author’s abstract) 
W89-03308 


WATER CYCLE—Field 2 
Streamflow and Runoff—Group 2E 
2E. Streamflow and Runoff 


FIELD STUDY OF EPHEMERAL STREAM- 
AQUIFER INTERACTION, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 


For primary bibliographic entry see Field 2F. 
W89-02349 


EPHEMERAL RUNOFF AND GROUNDWAT- 
ER RECHARGE, 

New Mexico Univ., Albuquerque. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2F. 
W89-02350 


BLOUNTSTOWN REACH, APALACHICOLA 
RIVER, MOVABLE-BED MODEL STUDY, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

For primary bibliographic entry see Field 2J. 
W89-02416 


JEFFERSON BARRACKS BRIDGE, MOVA- 
BLE-BED MODEL STUDY, 

For primary bibliographic entry see Field 2J. 
W89-02417 


HYDROLOGY IN PRACTICE, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 2A. 
W89-02421 


SEDIMENT TRANSPORT IN GRAVEL-BED 
RIVERS. 


Queen Mary Coll., London (England). 
For primary bibliographic entry see Field 2J. 
W89-02430 


DIFFERENCES BETWEEN GRAVEL- AND 
SAND-BED RIVERS, 

Simons and Associates, Inc., Fort Collins, CO. 
For primary bibliographic entry see Field 2J. 
W89-02431 


RIVER DYNAMICS, FLOW REGIME AND 
SEDIMENT TRANSPORT, 

University of East Anglia, Norwich (England). 
School of Environmental Sciences. 

For primary bibliographic entry see Field 2J. 
W89-02432 


SEDIMENT SUPPLY TO UPLAND STREAMS: 
INFLUENCE ON CHANNEL ADJUSTMENT, 
Liverpool Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2J. 
W89-02435 


TRANSPORT PROCESSES AT THE CATCH- 
MENT SC. 


‘ALE, 
Institute of Hydrology, Powys (Wales). Fluvial 
Geomorphology Unit. 
For primary bibliographic entry see Field 2J. 
W89-02437 


SEDIMENT BALANCE CONSIDERATIONS 
LINKING LONG-TERM TRANSPORT AND 
CHANNEL PROCESSES, 

Northwest Hydraulic Consultants Ltd., Edmonton 
(Alberta). 

For primary bibliographic entry see Field 2J. 
W89-02438 


STATIC ARMOUR LAYERS BY SELECTIVE 
EROSION, 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Civil Engineering. 

For primary bibliographic entry see Field 2J. 
W89-02439 





Field 2—WATER CYCLE 


Group 2E—Streamfiow and Runoff 


FIELD MEASUREMENTS IN A GRAVEL-BED 
RIVER WHICH CONFIRM THE THEORY OF 
WHITE ET AL., 

Ministry of Works and Development, Christ- 
church (New Zealand). Hydrology Centre. 

For primary bibliographic entry see Field 2J. 
W89-02446 


MOUNTAIN TORRENT EROSION, 

Kyoto Univ. (Japan). Disaster Prevention Re- 
search Inst. 

For primary bibliographic entry see Field 2J. 
W89-02447 


ENERGY DISSIPATION RATE APPROACH IN 
RIVER MECHANICS, 


Bureau of Reclamation, Denver, CO. Engineering 
and Research Center. 

For primary bibliographic entry see Field 2J. 
W89-02453 


EXTREMAL HYPOTHESES APPLIED TO 
RIVER REGIME, 

Hydraulics Research Ltd., Wallingford (England). 
For primary bibliographic entry see Field 2J 
W89-02454 


PROBLEMS OF BED LOAD TRANSPORT IN 
BRAIDED GRAVEL-BED RIVERS, 

Lincoln Coll., Canterbury (New Zealand). Dept. 
of Agricultural Engineering. 

For primary bibliographic entry see Field 2J. 
W89-02455 


INTERACTION OF BED LOAD TRANSPORT 
WITH BARS, 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Versuchsanstalt fuer Wasserbau, 
Hydrologie und Glaziologie. 

For primary bibliographic entry see Field 2J. 
W89-02456 


TIME-VARYING STOCHASTIC MODEL OF 
THE FREQUENCY AND MAGNITUDE OF 
BED LOAD TRANSPORT EVENTS IN TWO 
SMALL TROUT STREAMS, 
Freshwater Biological Association, 
(England). 

For primary bibliographic entry see Field 2J. 
W89-02459 


Ambleside 


MODELLING FLUVIAL PROCESSES IN 
STREAMS WITH GRAVEL MINING, 
San Diego State Univ., CA. Dept. of Civil Engi- 


8. 
IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 977-988, 
7 fig, 6 ref. 


Descriptors: *Model studies, *Mining effects, 
*Mathematical models, *Channel morphology, 
*Alluvial channels, *Channel erosion, Sediment 
transport, Channel scour, Sediment load, Stream- 
flow, Environmental effects, Bed load, Sedimenta- 
tion, Gravel, Fluvial sediments. 


The application of a mathematical model in evalu- 
ating stream channel changes induced by gravel 
mining is described. Analytically, the model em- 
ploys, in addition to the ordinary physical relations 
governing the flow and sediment transport proc- 
esses, the concept that an alluvial stream is con- 
stantly seeking to establish equal power expendi- 
ture per unit channel length. I tt the energy gradient 
is approximated by the water surface slope, then 
uniform power expenditure is equivalent to a 
straight water surface profile. Based upon this con- 
cept, channel width adjustment is such that the 
water surface profile is effectively approached. 
While equal power expenditure along the channel 
is the direction toward which each stream channel 
evolves, the adjustment in channel width under 
this condition is not necessarily toward streamwise 
uniformity even if the roughness is constant. It is 
illustrated that uniform power expenditure is some- 


times accomplished by significant streamwise vari- 
ation in width. A physical example also shows that, 
even in the vicinity of a _— pit, the time varia- 
tion in width can be much greater than the associ- 
ated change in channel bed elevation. (See also 
W89-02430) (Author’s abstract) 

W89-02462 


SEEPAGE STUDY OF A 15.3 MILE SECTION 
OF THE CENTRAL UTAH CANAL, PAHVANT 
VALLEY, MILLARD COUNTY, UT. 

Geological Survey, Salt Lake City, UT. 

M. Enright. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. Utah Dept. of Natural Resources Tech 
Pub. 91, 1987. 24p, 3 fig, 3 tab, 2 ref. 


Descriptors: *Canals, *Utah, *Seepage, Water loss, 
Central Utah Canal, Pahvant Valley. 


Three sets of seepage measurements were made at 
ten canal sites and at all turnouts along a 15.3-mile 
section of the Central Utah Canal during the 
summer of 1986. The total loss for the 15.3-mile 
section averaged about 36 cubic feet per second or 
2.4 cubic feet per second per mile. The nine sub- 
sections were grouped into five reaches of one or 
more subsections with similar losses per mile. Av- 
erage losses for these five reaches ranged from 0 to 
4.1 cubic feet per second per mile. No average 
gains were detected. (USGS) 

W89-02469 


STATISTICAL ANALYSES OF FLOOD FRE- 
QUENCY, LOW-FLOW FREQUENCY AND 
FLOW DURATION OF STREAMS IN THE 
PHILADELPHIA AREA, PENNSYLVANIA, 
Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

A. Voytik. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 85-4008, 1986. 34p, 9 fig, 3 tab, 6 ref. 


Descriptors: *Flood frequency, *Low flow, *Flow 
duration, *Pennsylvania, *Statistics, Streamflow 
forecasting, Philadelphia, Wissahickon Creek. 


Flood frequency, low-flow frequency and flow- 
duration analyses were computed for 26 stream- 
gaging stations in and near Philadelphia, Pennsyl- 
vania. Data were obtained from 21 continuous- 
recording stations and five stations that were ini- 
tially continuous-recording stations, but which 
were subsequently converted to crest-stage sta- 
tions. The annual peak flows were fitted to a three- 
parameter log-Pearson Type III distribution to de- 
velop flood- _ tag -frequency curves. The range of 
annual exceedance probabilities for flood-frequen- 
cy distributions will vary depending on record 
length. Daily discharges for all stations that had 
five or more years of record were statistically 
analyzed by digital computer. Low-flow frequency 
and flow-duration data for these stations are pre- 
sented in tabular form. (USGS) 

W89-02492 


HISTORY OF ANNUAL STREAMFLOWS 
FROM THE 21 WATER RESOURCES RE- 
GIONS IN THE UNITED STATES AND 
PUERTO RICO, 1951-83, 
Geological Survey, Madison, WI. 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02493 


Water Re- 


DISCHARGE RATINGS FOR CONTROL 
STRUCTURES AT MCHENRY DAM ON THE 
FOX RIVER, ILLINOIS, 

Geological Survey, De Kalb, IL. Water Resources 


iV. 
For primary bibliographic entry see Field 7B. 
W89-02494 


METHOD FOR’ DELINEATING FLOOD- 
PRONE AREAS IN THE GREAT BASIN OF 
NEVADA AND ADJACENT STATES, 

Geological Survey, Carson City, NV. Water Re- 


sources Div. 

D. E. Burkham. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Supply Paper 2316, 1988. 
20p, 2 fig, 1 tab, 58 ref. 


Descriptors: *Floods, *Flood frequency, *Flood 
profiles, *Flood stages, *Flood mapping methods, 
*Flood hazards, *Great Basin, Alluvial fans, 
Ephemeral streams, Discontinuous channels, In- 
cised channels, Mountain channels. 


The Great Basin, a region having no surface drain- 
age to the ocean, encompasses about 210,000 
square miles in and adjacent to Nevada. The area is 
characterized by many north-trending mountain 
ranges and intervening valleys. Stream channels 
within the mountains usually are well defined and 
steep. Many of the mountain streams diverge into 
numerous distributary channels upon reaching the 
alluvial fan at the canyon mouth. Others are dis- 
continuous near the apex of the fan, or are deeply 
entrenched in the alluvial deposits. Larger rivers 
normally have well defined channels to or across 
the valley floors; however, they all terminate at a 
lake or playa. Major floods can result from snow- 
melt, frontal rain, and frontal rain on snow, and 
convective rainfall during localized thunderstorms. 
Dominant flood hazards involve inundation by 
water, high-flow velocities, erosion, and inunda- 
tion by debris. The evaluated methods for delineat- 
ing flood-prone areas are grouped into five general 
categories-detailed, analytical, physiographic, his- 
torical, and reconnaissance-that range in level of 
sophistication from comprehensive to approximate. 
The suitability of each method depends on the 
specific types of physiographic setting and flood 
hazard involved, the mapping accuracy desired, 
and the data and funding available. (USGS) 
W89-02500 


HYDROLOGY OF AREA 59, NORTHERN 
GREAT PLAINS AND ROCKY MOUNTAIN 
ae PROVINCES, COLORADO AND WYO- 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

N. G. Gaggiani, L. J. Britton, and D. R. Minges. 
Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 85-153, 1987. 124p, 64 fig, 5 tab, 212 ref. 


Descriptors: *Coal mining, *Lignite, *River basins, 
*Geohydrology, *Water quality, *Areal hydrogeo- 
logy, *Climates, *Colorado, *Wyoming, *South 
Platte River Basin, Topography, Areal precipita- 
tion, Areal hydrogeology, Annual floods, Soil clas- 
sification, Stream classification, Aquifer systems, 
Rocky Mountains, Front Range, Laramie Moun- 
tains, Northern Great Plains. 


A nationwide need for hydrologic information in 
coal-mined areas and potential coal development 
areas was identified with the enactment of the 
Surface Mining Control and Reclamation Act of 
1977 (Public Law 95-87). This report, one in a 
series of nationwide coal province reports, presents 
information thematically by describing single hy- 
drologic topics through the use of brief texts and 
accompanying maps, graphs, or other illustrations. 
The report broadly characterizes the hydrology of 
Area 59 in north-central Colorado, and southeast- 
ern Wyoming. The report area, located within the 
South Platte River basin, covers a 16,000 square 
mile area of diverse geology, topography and cli- 
mate. This results in contrasting hydrologic char- 
acteristics. (USGS) 
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ROUGHNESS COEFFICIENTS FOR DENSELY 
VEGETATED FLOOD PLAINS, 

Geological Survey, Reston, VA. Water Resources 
Div. 

G. J. Arcement, and V. R. Schneider. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 83-4247, 1987. 62p, 33 fig, 6 tab, 50 ref. 


Descriptors: *Roughness coefficient, *Mannings 
equation, *Channel morphology, *Flood plains, 





*Flow resistance, *Hydraulic roughness, Channel 
flow, Hydraulic friction, Overland flow, Vegeta- 
tion effects, Louisiana, Mississippi, Alabama. 


Although much research has been done on Man- 
ning’s roughness coefficients for stream channels, 
very little has been done on the selection of rough- 
ness values for densely vegetated flood plains. In 
this report four method for determining roughness 
coefficients for flood plains are examined and eval- 
uated. Field data were collected at 13 sites on 
wide, densely vegetated flood plains where veri- 
fied n values were known. The ‘vegetation density’ 
of representative sample areas was measured at 
each site for use in determining roughness coeffi- 
cients. The vegetation density method, proved to 
be useful in determining n values for wide, densely 
wooded plains. By measuring the area occupied by 
tree trunks and vegetation in a representative 
sample area, the vegetation density can be deter- 
mined. Using the vegetation density in an equation 
developed from Manning’s formula, the Manning’s 
n can be determined for the representative sample 
area. (USGS) 
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TECHNIQUES FOR ESTIMATING REGIONAL 
FLOOD CHARACTERISTICS OF SMALL 
RURAL WATERSHEDS IN THE PLAINS 
REGION OF EASTERN COLORADO, 
Geological Survey, Denver, CO. Water Resources 
Div. 

R. K. Livingston, and D. R. Min 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Sources Investigations 
Report 87-4094, 1987. 72p, 18 fig, 19 tab, 59 ref. 


Descriptors: *Storm runoff, *Rainfall-runoff rela- 
tionships, *Small watersheds, *Model studies, 
*Frequency analysis, *Hydrograph analysis, *Sim- 
ulation analysis, *Bridge design, Thunderstorms, 
Regression analysis, Synthetic hydrology, Com- 
puter models, Surface runoff, Precipitation excess, 
Rainfall intensity, Antecedent precipitation, Cul- 
verts, Road design, Rain gages, Stream gages. 


Recorded and synthetic flood data for 52 water- 
sheds (35 in Colorado and 17 in adjoining States) 
were analyzed to develop regional techniques for 
estimating the magnitudes, frequency, volume, and 
hydrograph shape of floods that typically occur on 
small rural watersheds in the plains region of east- 
ern Colorado. The analysis of flood magnitude and 
frequency included 21 flood-frequency relations 
that were based on recorded annual peak dis- 
charges, 2 flood-frequency relations that were 
based on synthetic annual peak discharges, annual 
peak discharges (a relation could not be deter- 
mined for one watershed). Similarily, the analysis 
of flood volume included volumes for 103 record- 
ed floods and 4,391 synthetic floods. Synthetic 
flood data were generated from long-term rainfall 
data from National Weather Service stations and a 
rainfall-runoff model calibrated from each water- 
shed. The 5-, 10-, 25-, 50-, and 100-year peak 
discharges were regionalized using ordinary least- 
squares and generalized least-squares regressions. 
The smallest errors of prediction were obtained 
using the generalized least-squares regressions, and 
the relations developed included the independent 
variables of effective drainage area, relief factor, 
and 24-hour, 100-year rainfall intensity; standard 
errors of prediction ranged from 35 to 50 percent. 
A relation was developed to estimate flood volume 
from peak discharge; the standard error of predic- 
tion was 78 percent. To develop a flood hydro- 
graph from estimates of peak discharge and flood 
volume, a dimensionless-hydrograph technique is 
presented that produces synthetic flood hydro- 
graphs very similar in shape to recorded flood 
hydrographs. (USGS) 
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TECHNIQUE FOR ESTIMATING FLOOD- 
PEAK DISCHARGE AND FREQUENCIES ON 
RURAL STREAMS IN ILLINOIS, 

Geological Survey, Urbana, IL. Water Resources 
Div. 

G. W. Curtis. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 


Report 87-4207, 1987. 84p, 9 fig, 5 tab, 26 ref. 


Descriptors: *Flood peak, *Flood frequency, *Es- 
timating equations, *Peak discharge, Regional 
analysis, Hydrologic equations, Flood discharge, 
Flood recurrence interval, Flow characteristics, 
Basin characteristics, Frequency analysis, Regres- 
sion analysis, Peak flow, Flood flow, Flow, 
Streamflow, Storm runoff, Surface runoff, Floods, 
Hydrology, Streams, Illinois, Gaging stations. 


Flood-peak discharges and frequencies are present- 
ed for 394 gaged sites in Illinois, Indiana, and 
Wisconsin for recurrence intervals ranging from 2 
to 100 years. A technique is presented for estimat- 
ing flood-peak discharges at recurrence intervals 
ranging from 2 to 500 years for nonregulated 
streams in Illinois with drainage areas ranging 
from 0.02 to 10,000 square miles. Multiple-regres- 
sion analyses, using basin characteristics and peak 
streamflow data from 268 of the 394 gaged sites, 
were used to define the flood-frequency relation. 
The most significant independent variables for esti- 
mating flood-peak discharge are drainage area, 
slope, rainfall intensity and a regional factor. Ex- 
amples are given to show a step-by-step procedure 
in calculating a 50-year flood for a site on an 
ungaged stream, a site at a gaged location, and a 
site near a gaged location. (USGS) 
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DRAINAGE AREAS IN THE JAMES RIVER 
BASIN IN EASTERN SOUTH DAKOTA, 
Geological Survey, Huron, SD. Water Resources 


iV. 
For primary bibliographic entry see Field 7C. 
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VERTICAL PROFILES OF VELOCITY AND 
SUSPENDED SEDIMENT IN STREAMS NEAR 
MOUNT ST. HELENS, WASHINGTON, 
Geological Survey, Vancouver, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
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WATER RESOURCES INVESTIGATIONS IN 
TENNESSEE: PROGRAMS AND ACTIVITIES 
OF THE U.S. GEOLOGICAL SURVEY, 1987- 


1988, 
Geological Survey, Nashville, TN. 
sources Div. 
For primary bibliographic entry see Field 7C. 
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EFFECTS OF FLUCTUATING RIVER-POOL 
STAGES ON GROUNDWATER LEVELS IN 
THE ADJACENT ALLUVIAL AQUIFER IN 
THE LOWER ARKANSAS RIVER, ARKANSAS, 
Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
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HYDROLOGIC RECONNAISSANCE OF THE 
CHILKAT RIVER’ BASIN, SOUTHEAST 
ALASKA (WITH SPECIAL REFERENCE TO 
THE BALD EAGLE CRITICAL HABITAT AT 
THE TSIRKU RIVER ALLUVIAL FAN), 
Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

E. F. Bugliosi. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 88-4023, 1988. 38p, 25 fig, 6 tab, 15 ref. 


Descriptors: *Hydrologic data, *Data collections, 
*Alaska, *Chilkat River, *Tsirku River, Springs, 
Birds, Bald eagles, Low flow, Alluvial fan, Stream- 
flow, Salmon. 


The Chilkat River basin in southeast Alaska is 
characterized by rugged, highly dissected moun- 
tains with steep-gradient streams, braided rivers in 
broad alluvium-filled valleys, and numerous gla- 
ciers. A wide seasonal range in temperature and 
strong orographic effects cause variations in the 
amount and distribution of precipitation, and thus 


WATER CYCLE—Field 2 


Streamflow and Runoff—Group 2E 


in the resulting runoff and streamflow. Streamflow 
is lowest in winter, when precipitation at higher 
altitudes is stored as snow, and greatest in summer, 
when melting snow and glacier ice augment flow. 
Groundwater seeps and springs flowing from allu- 
vial fans contribute to streamflow year round. A 
groundwater discharge zone of particular interest 
1s that along the toe of the Tsirku River alluvial 
fan, 20 miles north of Haines. During winter, the 
relatively warm (4 to 6 degrees Celsius) ground- 
water maintains open leads in a reach of the Chil- 
kat River downstream from the fan. This ice-free 
reach provides favorable spawning habitat for a 
late run of chum and coho (silver) salmon, which 
in turn attracts the world’s largest concentration of 
bald eagles (more than 3,000 birds). The principal 
source of recharge to the groundwater system in 
the fan is infiltration from the Tsirku River. Sur- 
face and groundwaters are chemically similar, cal- 
cium bicarbonate types. All stream samples had 
dissolved-solids concentrations of less than 115 
milligrams per liter; values for groundwater were 
slightly greater. During high summer flows, the 
suspended-sediment concentrations of the glacially 
fed Chilkat, Tsirku, and Klehini Rivers ranged 
from 361 to 1,530 milligrams per liter (6,360 to 
22,300 tons per day). (USGS) 
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WATER RESOURCES INVESTIGATIONS IN 
TENNESSEE: PROGRAMS AND ACTIVITIES 
— U.S. GEOLOGICAL SURVEY, 1987- 
1 'y 

Geological Survey, Nashville, 
sources Div 

For primary bibliographic entry see Field 9C. 
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WATER RESOURCES ACTIVITIES OF THE U. 
S. GEOLOGICAL SURVEY IN TEXAS - FISCAL 
YEAR 1987, 

Geological Survey, Austin, TX. Water Resources 
Div. 


For primary bibliographic entry see Field 9C. 
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WATER LEVEL MEASUREMENTS 1981-85 
AND CHEMICAL ANALYSES 1978-85, RED 
RIVER ALLUVIAL AQUIFER, RED RIVER 
VALLEY, LOUISIANA, 

Geological Survey, Alexandria, LA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
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RAINFALL-RUNOFF DATA FOR SOMERSET 

COUNTY, NEW JERSEY, 

Geological Survey, Trenton, NJ. Water Resources 
iV. 

J. B. Campbell. 

Available from OFSS, USGS, Box 25425, Denver, 

CO 80225. USGS Open-File Report 87-384, 1987. 

161p, 11 fig, 1 tab, 12 ref. 


Descriptors: *New Jersey, *Rainfall, *Stream dis- 
charge, *Urban runoff, *Storm runoff, *Rainfall- 
runoff relationships, Urbanization, Rainfall rate, 
Flood peak, Somerset County. 


Rainfall-runoff data are presented for eight urban- 
izing drainage basins in Somerset County, New 
Jersey, for the 1980 through 1984 water years. In 
order to improve the existing methods for estimat- 
ing flood-frequency and magnitude throughout the 
county, and to assist the county in their flood- 
monitoring efforts by providing real-time data, 
rainfall-runoff data were collected and a data base 
was created. The rainfall-runoff data were record- 
ed at 5-minute intervals and were stored in the 
U.S. Geological Survey, New Jersey District com- 
puter. Rainfall data were collected at two sites 
within each drainage basin in order to improve 
areal coverage and data continuity. Data from 
eight rainfall-runoff gaging stations and eight auxil- 
iary rainfall gages are summarized in this report. 
Rainfall and runoff data for selected storms also 
are summarized. (USGS) 
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HYDROLOGIC DATA FOR URBAN STUDIES 
IN THE AUSTIN METROPOLITAN AREA, 
TEXAS, 1986, 

Geological Survey, Austin, TX. Water Resources 


iv. 
For primary bibliographic entry see Field 4C. 
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COMPUTER-PROGRAM DOCUMENTATION 
OF AN INTERACTIVE-ACCOUNTING MODEL 
TO SIMULATE STREAMFLOW, WATER 
QUALITY, AND WATER-SUPPLY OPER- 
ATIONS IN A RIVER BASIN, 

Geological Survey, Denver, CO. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
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ANNUAL YIELD AND SELECTED HYDRO- 
LOGIC DATA FOR THE ARKANSAS RIVER 
BASIN COMPACT, ARKANSAS-OKLAHOMA, 
1987 WATER YEAR, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

M. A. Moore, T. E. Lamb, and L. D. Hauth. 
Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-301, 1988. 
1 fig, 3 tab, 3 ref. 


Descriptors: *Interstate compacts, *Hydrologic 
data, *Streamflow, *Arkansas, *Oklahoma, Stream 
discharge, Reservoir storage, Water quality, 
Annual yield, River basin. 


The computed annual yield and deficiency of the 
subbasins are defined in the Arkansas River Com- 
pact, Arkansas-Oklahoma, are given in tables. 
Actual runoff from the subbasins and depletion 
caused by major reservoirs in the compact area are 
also given in tabular form. Monthly, maximum, 
and mean discharges are shown for the 14 stream- 
flow stations used in computing annual yield. 
Water quality data are shown for two sites in the 
compact area. (USGS) 
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SYNOPTIC-SCALE ASSESSMENT OF SUR- 
FACE RUNOFF, 

Pennsylvania State Univ., University Park. Inst. 
for Research on Land and Water Resources. 

D. A. White, G. W. Petersen, J. R. Eyton, and C. 
G. Knight. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-008613. 
Price codes: AO7 in paper copy, AO1 in microfiche. 
Report No. DOE/ER/602, February 1987. Final 
Report for Period July 1, 1984-September 30, 1986. 
123p, 17 fig, 7 tab, 30 ref, 4 append. DOE Grant 
DE-FG02-84ER60262. 


Descriptors: *Runoff forecasting, *Surface runoff, 
*Land use, *Mathematical studies, *Mahantango 
Creek, *Synoptic analysis, Hydrologic studies, 
Rainfall-runoff relationships, Pennsylvania, Errors. 


The development and validation of a methodologi- 
cal approach to predicting surface runoff over 
large regions is considered. The Soil Conservation 
Service runoff curve number procedure was modi- 
fied to allow for areal variation of land use and 
land cover, soils, and rainfall over a regular-grid- 
ded network. Ten rainfall events, from the period 
1973-1980, were selected to estimate runoff for the 
Mahantango Creek watershed (162 sq mi) in south- 
central Pennsylvania. It was found that in large 
magnitude events, runoff was severely underesti- 
mated, while in smaller events both over- and 
underestimation occurred. Error sources arising 
from both data input and model structure are quali- 
tatively assessed. It is concluded that the synoptic 
methodology is useful for providing an initial as- 
sessment of high runoff areas for further detailed 
hydrologic investigation. (Author’s abstract) 
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PRE-FEASIBILITY ON STREAMFLOW GAUG- 
ING USING RADIOISOTOPE TRACER 
METHOD FOR KEMUMBU AGRICULTURE 
DEVELOPMENT AUTHORITY (KADA), 


Unit Tenaga Nuklear, Bangi (Malaysia). 

D. B. Mohamad. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-701735. 
Price codes: A02 in paper copy, AO1 in microfiche. 
— No. PPA/CR/6, February 1983. 12p, 1 fig, 
3 ref. 


Descriptors: *Streamflow, *Gaging, *Radioactive 
tracers, *Tracer studies, *Radioisotopes, *Data ac- 
quisition, Irrigation canals, Mixing, Stream flow, 
Flow profiles, Fluorescein dye, Kelantan River, 
Malaysia, Stream gages. 


Streamflow measurements using isotope dilution 
techniques were proposed for the Kelantan River 
and irrigation canals under the Kemubu Agricul- 
ture Development Authority scheme (Malaysia). 
The success of this experiment depends largely on 
the achievement of the so-called ‘good mixing’ 
conditions of tracers. If good mixing conditions do 
not exist, the results obtained may be erroneous. It 
is recommended that fluorescein dyes be used first 
to assure, visually, that good mixing of tracers is 
achievable. The application of radioactive tracers 
for flow measurements has proven successful else- 
where, at little expense. Tritium may not be suita- 
ble to use as a tracer for irrigation canals because it 
may interfere with the groundwater regime. If 
tritium is widely injected into the system, the envi- 
ronment might become too contaminated, causing 
the environmental studies to be no longer reliable. 
(Lantz-PTT) 
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SURFACE WATER HYDROLOGY, 
Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). 

A. Szollosi-Nagy, Z. W. Kundzewicz, and J. 
Cordova-Rodriguez. 

IN: Hydrology 2000. International Association of 
Hydrological Sciences, Inst. of Hydrology, Wal- 
lingford, England. IAHS Publication No. 171, 
1987. p 9-15. 


Descriptors: *Research priorities, *Surface water, 
*Hydrologic studies, Rainfall-runoff relationships, 
Water pollution effects, Stochastic hydrology, 
Lakes, Hydrology, Data acquisition. 


Apart from rainfall-runoff relationships, anthropo- 
genic impacts, and deficiencies of statistical and 
stochastic hydrology, there are several further spe- 
cific problems relevant to surface water hydrology 
discussed here, that may direct development of this 
subarea. For example, the assessment of volumes of 
waier on the surface of the Earth and underground 
is neither accurate nor reliable. Assessment of 
global water balance has relied on relatively crude 
accounts of the oceanic phase of the hydrological 
cycle and, in particular, evaporation from oceans 
and precipitation over ocean surfaces. Even the net 
flow of water from land to ocean has not yet been 
precisely evaluated. Emergence of global hydrolo- 
gy offers challenging studies of ‘teleconnections,’ 
i.e, high correlations between values of hydrologi- 
cal variables observed in remote regions, with ac- 
count of transport time lags. There is a clear need 
to break down barriers between different subareas 
of hydrology and between hydrology and other 
sciences. Lake hydrology will probably turn fur- 
ther toward the application of hydrodynamic 
models, particularly in three-dimensional models 
that consider turbulence, analysis of water body/ 
bottom sediment interaction and more generally 
the connections with water quality, including eu- 
trophication problems. (See also W89-02717) 
(Lantz-PTT) 
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EMERGING ISSUES IN SURFACE WATER 
QUALITY RESEARCH, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 5G. 
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KARST WATER TEMPERATURE AND THE 
SHAPING OF MALHAM COVE, YORKSHIRE, 
For primary bibliographic entry see Field 2F. 
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FLOOD PROBLEM IN PERSPECTIVE, 
Middlesex Polytechnic, London (England). Flood 
Hazard Research Centre. 

For primary bibliographic entry see Field 4A. 
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ASSESSING THE HEALTH EFFECTS OF 
FLOODS. 


Greater London Council (England). Dept. of 
Public Health Engineering. 

J. Emery. 

IN: Flood Hazard Management: British and Inter- 
national Perspectives. Geo Books, Norwich, Eng- 
land. 1987. p 245-261, 1 tab, 27 ref. 


Descriptors: *Public health, *Flooding, *Flood 
damage, Surveys, Cost-benefit analysis, Decision 
making, Warning systems, Flood protection, Flood 
plain management, Great Britain. 


Disaster research has shown that floods affect the 
general health of a flooded community, and these 
effects may last for several years after the event. 
Not enough is known at present to determine 
accurately the extent and duration of flood related 
health problems for a flood prone community. 
Because of this lack of knowledge, such problems 
are not included in British assessments of potential 
flood damage. research in this field is reveiwed, 
and suggestions are made of circumstances may 
reduce or aggravate flood related ill-health. Vari- 
ous research methods for determining health ef- 
fects of floods are outlined. The development of 
the questionnaire used by the Flood Hazard Re- 
search Center is discussed, together with some 
early results from its use. It is hoped that by 
studying the effects of different flood events on 
different communities, a pattern of flood produced 
health problems will be established. A greater un- 
derstanding of the health effects of floods may 
enable their incorporation into benefit cost calcula- 
tions, thereby improving the decision-making proc- 
ess. (See also W89-02743) (Author’s abstract) 
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FORMULAS FOR VELOCITY, SEDIMENT 
CONCENTRATION AND SUSPENDED SEDI- 
MENT FLUX FOR STEADY UNI-DIRECTION- 
AL PRESSURE-DRIVEN FLOW, 

National Oceanic and Atmospheric Administra- 
tion, Seattle, WA. Pacific Marine Environmental 
Lab. 

For primary bibliographic entry see Field 2J. 
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PEAK/RISK/CULVERT: A PROGRAM TO 
COMPUTE PEAK FLOWS, HYDROLOGIC 
RISK, AND CIRCULAR CULVERT SIZES AT 
FOREST ROAD CROSSINGS, 

Bureau of Land Management, Roseburg, OR. 

M. Butler. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-204086. 
Price codes: A03 in paper copy, AOI in microfiche. 
BLM Technical Note 374, November 1986. 37p, 16 
fig, 4 tab, 5 ref, append. 


Descriptors: *Rainfall-runoff relationships, 
*Design flow, *Culverts, *Hydraulics, *Computer 
programs, *Flood peak, Flow velocity, Flow pro- 
files, Flow measurement, Flood frequency, For- 
ests, Design flood. 


BASIC computer program was developed to aid 
the hydrologist (and other specialists involved in 
water projects) in the calculation of design peak 
flows, evaluation of hydrologic risk, and selection 
of circular culverts. The program was written for 
the sizing of circular culverts at forest road cross- 
ings, but may be extended to other applications 
such as bridges, watershed management projects, 
and other uses where the calculation of design 
events and hydrologic risk is needed. A discussion 
of each subject is included with instructions on 
how to use the program. Example problems to 
illustrate the program. The peak flow portion may 
be adapted to other locations where regional flood 
frequency equations have been developed. The 





computational methods are described briefly. 
(Lantz- 
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INTENSIVE SURVEY OF THE FOX RIVER 
BASIN FROM THE WISCONSIN STATE LINE 
TO OTTAWA, ILLINOIS: 1982. 
Illinois State Environmental Protection Agency, 
Springfield. Div. of Water Pollution Control. 

‘or primary bibliographic entry see Field 5G. 
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NATIONAL SURFACE WATER SURVEY: NA- 
TIONAL STREAM SURVEY PHASE I - PILOT 


SURVEY, 

Utah Water Research Lab., Logan. 

For primary bibliographic entry see Field 5G. 
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EXPERIMENTAL GEOMORPHOLOGY 
(DRAINAGE NETWORK, PIEDMONT AND 
CHANNEL MORPHOLOGY), 

Colorado State Univ., Fort Collins. 

For primary bibliographic entry see Field 2J. 
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CHEMICAL AND BIOLOGICAL SURVEY OF 
LAKES AND STREAMS LOCATED IN THE 
EMERALD LAKE WATERSHED, SEQUOIA 
NATIONAL PARK, 

+ sie Univ., Santa Barbara. Marine Science 
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For ely bibliographic entry see Field 2H. 
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INTENSIVE SURVEY OF THE KISHWAUKEE 
RIVER AND ITS TRIBUTARIES, 1983. 

Illinois State Environmental Protection Agency, 
Springfield. Div. of Water Pollution Control. 

For primary bibliographic entry see Field 5C. 
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EFFECTS OF GAS-PIPELINE CONSTRUC- 
TION ON THE AQUATIC ECOSYSTEM OF 
CANADA CREEK, PRESQUE ISLE COUNTY, 
MICHIGAN, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

For primary bibliographic entry see Field 4C. 
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CATCHMENT EXPERIMENTS IN FLUVIAL 
GEOMORPHOLOGY. 
Proceedings of a Meeting of the International Geo- 
graphical Union Commission on Field Experiments 
nomi Exeter and Huddersfield, UK, 
August 16-24, 1981. Geo Te Norwich, ~~ 
land. 1984. 593p. Edited by T. P. Burt and D. E 
Walling. 


Descriptors: *Catchment areas, *Geomorphology, 
*Fluvial geomorphology, Channel morphology, 
Sediment transport, Stream erosion. 


Contributions based on papers presented at the 
August 1981 meeting of the International Geo- 
graphical Union Commission on Field Experiments 
in Geomorphology, and on field experiments vis- 
ited in England and Wales, are reviewed. The 
general theme of the meeting was ‘Catchment Ex- 
periments in Fluvial Geomorpholo ogy’ and ot 
topics featured include: (1) runoff processes and 
erosion dynamics, (2) sediment and solute yields, 
and (3) hillslope and channel processes. The meet- 
ing generated wide-ranging discussion on both the 
conceptual framework of field experiments and the 
techniques and operational details. A common 
thread running through the discussion held during 
the meeting was the need to enhance the scientific 
status of fluvial geomorphology through more rig- 
orous application of scientific method in all its 
aspects - experimental design, measurement tech- 
niques, and data analysis. In particular, the need to 
establish models applicable to a wide range of 
locations, and to avoid the case study approach 
were strongly emphasized. (See W89-02881 thru 
W89-02913) (Miller-PTT) 
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CATCHMENT EXPERIMENTS IN FLUVIAL 

GEOMORPHOLOGY: A REVIEW OF OBJEC- 

TIVES AND METHODOLOGY, 

Exeter Univ. (England). Dept. of Geography. 

T. P. Burt, and D. E. Walling. 

IN: Catchment Experiments in Fluvial Geomor- 

fare 4 Geo Ra mg mend England. 1984. p 
18, 1 fig, 41 ref. 


Descriptors: *Catchment areas, *Drainage, *Geo- 
morphology, *Fluvial geomorphology, Channel 
morphology, Sediment transport, Stream erosion. 


The role of catchment studies in fluvial geomor- 
Legee logy is discussed and it is concluded that the 
catchment experiments will continue. The 
drainage basin provides a clearly defined function- 
al unit for the study of fluvial processes within 
which many subsystems exist at a variety of scales. 
The major effects of this functional approach in- 
clude: (1) fluvial geomorphology, in adopting a 
systems approach, provides a broad overlap with 
many other environmental science disciplines, and 
(2) interaction between studies of contemporary 
catchment processes and interest in current system 
operation has determined that much fluvial geo- 
morphology is now conducted without any strong 
regard for long-term landform development. 
Adoption of the deductive scientific method can be 
seen as both a cause and effect of recent changes in 
fluvial geomorphology. The adoption of statistical 
methods has led to a theoretical approach in which 
the formulation of an idealized view or model of 
reality precedes the establishment of independent 
field or laboratory experiments designed specifical- 
ly to test that model. The major divisions of this 
volume reflect a trend towards integration of re- 
search within the drainage basin and the sections 
have been made deliberately broad, given the diffi- 
culty of providing narrower boundaries across 
which a number of papers would straddle uncom- 
fortably. It is observed that fluvial geomorphology 
is now becoming established as a scientific disci- 
pline; even so, without continued strict attention to 
all aspects of scientific methodology, the develop- 
ment of models applicable to catchment landforms 
at a variety of temporal and spatial scales may 
prove capable of interaction. (See also W89-02880) 
(Miller-PTT) 
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TION, 

Bristol Univ. (England). t. of Geography. 
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IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
21-34, 7 fig, 2 tab, 15 ref. 


Descriptors: *Topography, ‘*Slopes, *Rainfall- 
runoff relationships, *Fluvial geomorphology, 
*Geomorphology, ‘*Runoff, ‘*Overland flow, 
*Model studies, Catchment areas, Erosion. 


In the study of overland flow, there are two ap- 
proaches that can be taken: (1) the application of 
theories that are applicable to specified boundary 
and hydraulic conditions of natural flow on hills- 
lopes, and (2) the identification by field investiga- 
tions of problems with calibrating models of over- 
land flow. The apparent dilemma is that while 
various theories can be shown to be suitable for 
specific conditions of overland flow, the hydraulic 
parameters vary so greatly that it is especially 
difficult in the case of overland flow to design 
relatively simple general models for inclusion in 
hydrological models. This study attempts to delim- 
it those conditions under which it may prove possi- 
ble to make empirical estimations of overland flow 
responses, and those conditions demanding a much 
greater detail of investigation for such predictions 
to be successful. It is demonstrated that such a 
distinction cannot be made according to scale cri- 
terion alone. At the ‘larger scale’, topography is 
shown to be an important determinant regarding 
the feasibility of estimating overland flow using 
unit hydrograph techniques, while at the plot scale 
the detailed group of topographic variables is 
shown to be of overriding importance. (See also 
'W89-02880) (Miller-PTT) 
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PIPEFLOW - PIPE EROSION IN THE 
MAESNANT EXPERIMENTAL CATCHMENT, 
University Coll. of Wales, Aberystwyth. Dept. of 
Geography. 

J. A. A. Jones, and F. G. Crane. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
55-72, 5 fig, 4 tab, 14 ref. 


Descriptors: *Wales, *Pipe erosion, *Fluvial geo- 
morphology, *Soil erosion, *Piping, *Catchment 
areas, *Geomorphology, Experimental basins, 
Maesnant basin. 


The hydrological role of natural piping in a humid 
upland catchment, using the Maesnant basin in 
mid-Wales as a study area, was investigated. The 
research involved three major areas of enquiry: (1) 
the spatial extent, (2) connectivity and relative 
importance of pipeflow to stream discharge, and 
(3) the factors responsible for generating pipeflow. 
In addition, the use of bedload traps has shown 
that pipeflow is a significant agent of erosion. The 
research demonstrates that pipes are a major 
source of runoff in this catchment. Great variation 
between pipes is revealed suggesting that catego- 
ries of flow regime need to be expanded consider- 
ably beyond a simple division into ephemeral and 
perennial. (See also W89-02880) (Author’s ab- 
stract) 

W89-02884 


FLOODPLAIN RESPONSE OF A SMALL 
TROPICAL STREAM, 

Reading Univ. (England). Dept. of Soil Science. 
S. Nortcliff, and J. B. Thornes. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
73-85, 6 fig, 1 tab, 9 ref. 


Descriptors: *Rainfall-runoff relationships, *Geo- 
morphology, *Fluvial geomorphology, *Runoff, 
*Flood plains, *Tropical regions, Streams, Ero- 
sion, Brazil, Overland flow. 


The runoff dynamics of a small tropical stream are 
shown to be dependent on activity on the flood- 
plain rather than to hillslope hydrology. Quickflow 
is almost entirely the result of saturation overland 
flow from floodplain areas immediately adjacent to 
the channel. Despite seasonal contrasts in precipi- 
tation, the floodplain retains sufficient moisture in 
the dry season for its runoff response to remain 
constant throughout the year. The floodplain is fed 
by two dominant mechanisms, lateral inflow from 
the channel and groundwater inflow (as 

to subsurface stormflow) from beneath the inter- 
fluves. Inputs from overbank flow are important in 
the wet season. (See also W89-02880) (Author’s 
abstract) 
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PATTERN OF WASH EROSION AROUND AN 
UPLAND STREAM HEAD, 

Geomorphological Services Ltd., Marlow (Eng- 
land). 

For primary bibliographic entry see Field 2J. 
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RUNOFF AND SEDIMENT TRANSPORT DY- 
NAMICS IN CANADIAN BADLAND MICRO- 
CATCHMENTS, 
Scarborough Coll., 
Geography. 

R. B. Bryan, and W. K. Hodges. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
Tis- 131, 6 fig, 2 tab, 25 ref. 


Westhill (Ontario). Dept. of 


Descriptors: *Soil erosion, *Badlands, *Gully ero- 
sion, *Geomorphology, ‘*Sediment transport, 
*Canada, *Rainfall-runoff relationship, Fluvial 
geomorphology, Catchment areas, Small water- 
sheds, Rainstorms, Erosion, Runoff. 
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The major components of runoff and sediment 
transport in badland micro-catchments are de- 
scribed. Rainsplash plays an important role in sedi- 
ment entrainment but is not significant in sediment 
transport. The dominant mode of sediment trans- 
port on all lithologies and surfaces is surface or 
sub-surface runoff. The timing, duration and 
volume of runoff discharge are critical and vary 
widely on different lithologic surfaces and with 
changes in antecedent moisture conditions. Despite 
exhibiting very complex patterns of water and 
sediment transport, the results provide a good basis 
for understanding the variable response of mesos- 
cale catchments to typical storm events. (See also 
W89-02880) (Author’s abstract) 
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RUNOFF AND SEDIMENT PRODUCTION IN 
A SMALL PEAT-COVERED CATCHMENT: 
SOME PRELIMINARY RESULTS, 

Huddersfield Polytechnic (England). Dept. of Ge- 
ography. 

T. P. Burt, and A. T. Gardiner. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
133-151, 7 fig, 5 tab, 15 ref. 


Descriptors: *Rainfall-runoff relationships, *Catch- 
ment areas, *Geomorphology, *Runoff, *Erosion, 
*Fluvial geomorphology, *Peat, Overland flow, 
Soil water, Infiltration capacity, Sedimentation, 
England, Sediment yield. 


Runoff and sediment production in a small peat- 
covered catchment on the blanket peat moorlands 
of the Southern Pennines, U.K. is discussed with 
reference to the contrasts between the heavily- 
eroded deep peat of the catchment interfluves and 
the shallower peat of the sloping Cotton Grass 
moorlands. Observations of overland flow, infiltra- 
tion capacity, and soil moisture status all suggest 
that surface runoff is dominant, this being con- 
firmed by hydrograph analyses. Clear spatial dif- 
ferences exist in the contributing area of surface 
runoff in the two types of peat moorland which are 
reflected in the production of sediment at the two 
sites. Suspended sediment transport rates are con- 
sistently higher, and better related to stream dis- 
charge, at the heavily eroded peat subcatchment. 
(See also W89-02880) (Author’s abstract) 
W89-02888 


HYDROLOGY AND WATER QUALITY OF A 
DRAINED CLAY CATCHMENT, LOCKLE 
PARK, NORTHUMBERLAND, 

Ministry of Agriculture, Fisheries and Food, Cam- 
— (England). Field Drainage Experimental 

nit. 

A. C. Armstrong. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
153-168, 5 fig, 4 tab, 19 ref. 


Descriptors: *Drainage effects, *Clays, *Catch- 
ment areas, *Water quality, Hydrology, Soil water, 
Fluvial geomorphology, England, Mole drainage, 
Geomorphology, Runoff, Erosion. 


Closely spaced drains and mole drainage treat- 
ments are compared to the natural soil water 
regime on a sloping clay site. The dominant natural 
water movement on this site is down the slope, 
within the plough layer, and close spaced drains 
serve only to intercept this flow. Mole drainage, 
however, lowers the natural water table in the soil 
and reduces surface flow. The undrained areas 
discharge as much runoff by plough layer and 
surface layer flow as is removed by artificial drain- 
age. There was no evidence that artificial drainage 
increased the nutrient losses from the site. In an 
arable situation, artificial drainage has only small 
effects on the hydrological output from the site as 
a whole, although it has profound effects on the 
soil water regime within the site. However, with a 
damaged grass sward, the almost complete elimina- 
tion of surface runoff by artificial drainage results 
in a marked reduction in the total runoff from 
drained areas. (See also W89-02880) (Author’s ab- 
stract) 

W89-02889 


SURFACE AND SUBSURFACE SOURCES OF 
SUSPENDED SOLIDS IN FORESTED DRAIN- 
AGE BASINS IN THE KEUPER REGION OF 
LUXEMBOURG, 

Amsterdam Univ. (Netherlands). Lab. for Physical 
Geography and Soil Science. 

For primary bibliographic entry see Field 2J. 
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SOURCES OF VARIATION OF SOIL ERODI- 
BILITY IN WOODED DRAINAGE BASINS IN 
LUXEMBOURG, 

Amsterdam Univ. (Netherlands). Lab. for Physical 
Geography and Soil Science. 

For primary bibliographic entry see Field 2J. 
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MICROEROSION PROCESSES AND SEDI- 
MENT MOBILIZATION IN A ROADBANK 
GULLY CATCHMENT IN CENTRAL OKLA- 


HOMA, 
Oxford Polytechnic (England). Dept. of Geogra- 
h 


phy. 
For primary bibliographic entry see Field 2J. 
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WATER AND SEDIMENT DYNAMICS OF THE 
HOMERKA CATCHMENT, 

Polish Academy of Sciences, Krakow. Inst. of 
Geography and Spatial Organization. 

For primary bibliographic entry see Field 2J. 
W89-02895 


SOURCES OF SEDIMENT AND CHANNEL 
CHANGES IN SMALL CATCHMENTS OF RO- 
MANIA’S HILLY REGIONS, 

Institutul de Geografie, Bucharest (Romania). 

For primary bibliographic entry see Field 2J. 
W89-02896 


DEVELOPMENT OF FIELD TECHNIQUES 
FOR ASSESSMENT OF RIVER EROSION AND 
DEPOSITION IN MID-WALES, UK, 

Institute of Hydrology, Powys (Wales). 

For primary bibliographic entry see Field 2J. 
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SOME IMPLICATIONS OF SMALL CATCH- 
MENT SOLUTE STUDIES FOR GEOMOR- 
PHOLOGICAL RESEARCH, 

Coventry (Lanchester) Polytechnic (England). 
Dept. of Geography. 

I. D. L. Foster, and I. C. Grieve. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
359-378, 5 fig, 6 tab, 31 ref. 


Descriptors: *Small watersheds, *Weathering, 
*Catchment areas, *Fluvial geomorphology, 
*Geomorphology, *Solutes, England, Soil water, 
Rivers, Denudation. 


The role of small drainage basin studies in geomor- 
phological research is highlighted with reference 
to a small catchment experiment in Midland Eng- 
land. Detailed chemical analysis relating to precipi- 
tation, through-fall, soil water and river water 
samples permits evaluation of predominant weath- 
ering processes, and calculation of rates of process 
operation. Comparison of such studies with other 
environments enables broad regional controls on 
denudation rates to be identified. (See also W89- 
02880) (Author’s abstract) 
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HYDROCHEMICAL CHARACTERISTICS OF A 
DARTMOOR HILLSLOPE, 

Plymouth Polytechnic (England). Dept. of Geo- 
graphical Sciences. 

A. G. Williams, J. L. Ternan, and M. Kent. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
379-398, 8 fig, 4 tab, 26 ref. 


Descriptors: *Slopes, *England, *Geochemistry, 
*Water chemistry, *Model studies, *Geomorpho- 


logy, Catchment areas, Hydrologic models, Soil 
water, Rain, Overland flow, Runoff, Fluvial geo- 
morphology. 


A hydrological model for a thick regolith charac- 
teristically found on the hillslopes of the Dartmoor 
granite, where the slope regolith thicknesses in 
excess of 20 m have been recorded in reservoir site 
investigations, is proposed. The model is based on 
research in the Narrator Brook Catchment, S.W. 
Dartmoor and considers the effects of four alterna- 
tive interflow pathways on the stream water chem- 
istry. When the solute composition of the waters 
was plotted on stability diagrams, a clear contrast 
between the four interflow pathways was evident. 
Weathering of silicate minerals on the slope crest 
was tending to gibbsite, while the other pathways 
tended to kaolinite. A deep interflow pathway was 
very similar in composition to the spring waters. 
These results indicate that weathering is probably 
rapid and controlled by rain/soil water interac- 
tions. (See also W89-02880) (Miller-PTT) 
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MAGNITUDE AND FREQUENCY CHARAC- 
TERISTICS OF SUSPENDED SEDIMENT 
TRANSPORT IN DEVON RIVERS, 

Exeter Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 2J. 
W89-02904 


FLOW PROCESSES AND RIVER CHANNEL 
MORPHOLOGY, 

University of East Anglia, Norwich (England). 
School of Environmental Sciences. 

For primary bibliographic entry see Field 2J. 
W89-02910 


INFLUENCE OF VEGETATION ON STREAM 
CHANNEL PROCESSES, 

Southampton Univ. (England). Dept. of Geogra- 
phy. 

For primary bibliographic entry see Field 2J. 
W89-02911 


STREAM RESPONSE TO FLASH FLOODS IN 
UPLAND SCOTLAND, 

Saint Andrews Univ. (Scotland). Dept. of Geogra- 
phy. 

A. Werritty. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
537-560, 11 fig, 3 tab, 22 ref. 
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Three years’ observations on a short reach of Dor- 
back Burn, Cairngorm, Scotland demonstrate great 
complexity in the pattern of channel adjustments to 
flow regime in gravel-bed rivers. This paper exam- 
ines the scale and pattern of channel adjustment, 
the geomorphologic significance of flash floods in 
such rivers, and the pattern of recovery following 
a flash flood. The sequence of competent flows and 
the state of the channel prior to a given flood event 
are shown to be important controls of channel 
adjustment. (See also W89-02880) (Author’s ab- 
stract) 
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EXPERIMENTAL METHOD IN 
PHOLOGY, 

British Columbia Univ., Vancouver. Dept. of Ge- 
ography. 

M. Church. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
563-580, 1 fig, 29 ref. 
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Catchment basins, Hydrology, Statistical analysis, 
Fluvial geomorphology. 





Criteria for a scientific experiment are shown and 
examples of work on river channel behavior and 
sediment mobilization are used to illustrate the 
nature of experimental enquiry in geomorphology. 
Statistical methods are used in order to demon- 
strate the covariability of observations, to account 
for incidental variability introduced by extraneous 
conditions, and to judge whether or not the data 
support the hypotheses. Proper statistical design 
must be considered for this. In the classification of 
geomorphological experiments of Slaymaker et al., 
types I (direct manipulation of landscape) and III 
(stratified observations) qualify as genuine experi- 
ments. Scale change is an important tool to extend 
the range of type I — Geomorphologi- 
cal a begins with the development of con- 
cepts from prior work. A hybrid type I/III type 
experiment turns out to be most feasible. Special 
attention is given to catchment experiments, of 
which there is a long tradition in the cognate 
science of hydrology, since they appear especially 
suitable for many geomorphological enquiries. (See 
also W89-02880) (Miller-PTT) 
W89-02913 


OHIO STREAM REGIONALIZATION 
PROJECT: A COMPENDIUM OF RESULTS, 
Northrop Services, Inc., Corvallis, OR. 

For primary bibliographic entry see Field 2H. 
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QUANTITY AND QUALITY OF STORM 
RUNOFF FROM THREE URBAN CATCH- 
MENTS IN BELLEVUE, WASHINGTON, 
Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
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ESTIMATING MAGNITUDE AND FREQUEN- 
CY OF FLOODS FOR WISCONSIN URBAN 


STREAMS, 

Geological Survey, Madison, WI. Water Re- 
sources Div. 

D. H. Conger. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 86-4005, 
December 1986. 18p, 3 fig, 8 tab, 8 ref. 


Descriptors: *Flood frequency, *Rainfall-runoff 
relationships, *Wisconsin, *Urban hydrology, *Re- 
ression analysis, *Flood peak, Drainage areas, 
mprevious areas, Catchment areas, Flood dis- 
charge. 


Equations for estimating magnitude and frequency 
of floods for Wisconsin streams with drainage 
basins containing various amounts of existing or 
projected urban development were developed by 
flood-frequency and multiple-regression analyses. 
Multiple-regression techniques were used to devel- 
op equations for estimating flood frequencies at 
ungaged urban sites. The flood-frequency equa- 
tions are based on data from 32 urban gaging 
stations, including 19 crest-stage gages and 13 rain- 
fall-runoff gaging stations. Significant characteris- 
tics in the equations are drainage area and impervi- 
ous area. Standard errors of estimate for the re- 
gression equations ranged from 32%-39%. Sepa- 
rate equations were developed for Milwaukee 
County. The USGS Distributed Routing Rainfall- 
Runoff Model-Version II was used to extend 
records by synthesis for the 13 rainfall-runoff 
urban stations. (Author’s abstract) 
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NATURAL FLOW AND WATER CONSUMP- 
TION IN THE MILK RIVER BASIN, MON- 
TANA AND ALBERTA, CANADA, 

Geological Survey, Reston, VA. Water Resources 
Div. 

R. E. Thompson. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 86-4006, 
(1986). 40p, 11 fig, 12 tab, 19 ref. 
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ments, Municipal water, Domestic water, Govern- 
mental interrelations, Surface-groundwater rela- 
tions, Evaporation, Agriculture. 


A study was conducted to determine the differ- 
ences between natural and nonnatural Milk River 
streamflow, to delineate and quantify the types and 
effects of water consumption on streamflow, and 
to refine the current computation procedure into 
one which computes and apportions natural flow. 
Water consumption consists principally of irrigated 
agriculture, municipal use, and evapotranspiration. 
Mean daily water consumption by irrigation 
ranged from 10 cu ft/sec to 26 cu ft/sec in the 
Canada part and from 6 cu ft/sec to 41 cu ft/sec in 
the US part. Two Canadian municipalities con- 
sume about 320 acre-ft and one US municipality 
consumes about 20 acre-ft yearly. Evaporation 
from the water surface comprises 80% 0 90% of 
the flow reduction in the Milk River attributed to 
total evapotranspiration. The current water-budget 
approach for computing natural flow of the Milk 
River where it reenters the US was refined into an 
interim procedure which includes allowances for 
man-induced consumption and a method for appor- 
tioning computed natural flow between the US and 
Canada. The refined procedure is considered inter- 
im because further study of flow routing, tributary 
inflow, and man-induced consumption is needed 
before a more accurate procedure for computing 
natural flow can be developed. (Author’s abstract) 
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REGIONALIZATION OF WINTER LOW- 
FLOW CHARACTERISTICS OF TENNESSEE 
STREAMS, 

Geological Survey, Nashville, TN. Water Re- 


Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 86-4007, 
1986. 88p, 33 fig, 15 ref, 4 append, 2 plates in 
pocket. 
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sivity, Surface-groundwater relations, a 
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Procedures were —- for estimating winter 
(December-April) low flows at ungaged stream 
sites in Tennessee based on surface geology and 
drainage area size. One set of equations applies to 
West Tennessee streams, and another set applies to 
Middle and East Tennessee streams. The equations 
do not apply to streams where flow is significantly 
altered by the activities of man. Standard errors of 
estimate of equations for West Tennessee are 22% 
- 35% and for middle and East Tennessee 31% - 
36%. Statistical analyses indicate that summer low- 
flow characteristics are the same as annual low- 
flow characteristics, and that winter low flows are 
larger than annual low flows. Streamflow-reces- 
sion indexes, in days per log cycle of decrease in 
discharge, were used to account for effects of 
geology on low flow of streams. The indexes in 
Tennessee range from 32 days/log cycle for clay 
and shale to 350 days/log cycle for gravel and 
sand, indicating different aquifer characteristics of 
the geologic units that contribute to streamflows 
during periods of no surface runoff. Streamflow- 
recession rate depends primarily on transmissivity 
and storage characteristics of the aquifers, and the 
average distance from stream channels to basin 
divides. Geology ar ‘ drainage basin size are the 
most significant variables affecting low flow in 
Tennessee streams according to regression analy- 
ses. (Author’s abstract) 
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ESTIMATING GENERALIZED SKEW OF THE 
LOG-PEARSON TYPE III DISTRIBUTION 
FOR ANNUAL PEAK FLOODS IN ILLINOIS, 
Geological Survey, Urbana, IL. Water Resources 
Div. 

K. A. Oberg, and D. M. Mades. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 86-4008, 
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Flood forecasting, Flood recurrence interval, 
Mathematical analysis. 


Four techniques for estimating generalized skew in 
Illinois were evaluated: (1) a generalized skew map 
of the US; (2) an isoline map; (3) a prediction 
equation; and (4) a regional-mean skew. Peak-flow 
records at 730 gaging stations having 10 or more 
annual peaks were selected for computing station 
skews. Station skew values ranged from -3.55 to 
2.95, with a mean of -0.11. Frequency curves com- 
puted for 30 gaging stations in Illinois using the 
variations of the regional-mean skew technique are 
similar to frequency curves computed using a skew 
map developed by the US Water Resources Coun- 
cil (WRC). Estimates of the 50-, 100-, and 500-yr 
floods computed for 29 of these gaging stations 
using the regional-mean skew techniques are 
within the 50% confidence limits of frequency 
curves computed using the WRC skew map. Al- 
though the three variations of the regional-mean 
skew technique were slightly more accurate than 
the WRC map, there is no appreciable difference 
between flood estimates computed using the vari- 
ations of the regional-mean technique and flood 
estimates computed using the WRC skew map. 
(Peters-PTT) J 
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USE OF LINEAR COMPARTMENTAL SIMU- 
LATION APPROACH FOR QUANTITATIVE 
INTERPRETATION OF ISOTOPE DATA 
UNDER TIME VARIANT FLOW CONDITIONS, 
International Atomic Energy Agency, Vienna 
(Austria). Div. of Research and Labs. 

For primary bibliographic entry see Field 7C. 
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FLOODS IN CENTRAL TEXAS, AUGUST 1-4, 
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978, 
E. E. Schroeder, B. C. Massey, and E. H. Chin. 
Available from Books and Open-File Reports Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
ee Paper 1332, 1987. 39p, 27 fig, 15 tab, 
18 ref. 
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Catastrophic floods caused by record rainfall oc- 
curred in central Texas during August 1-4, 1978. 
Torrential rain initiated by the remnants of tropical 
storm Amelia fell over south-central Texas during 
August 1-3, and very intense rain due to the inter- 
action between the cold front’ and maritime air 
mass fell over north-central Texas on August 3-4. 
Rainfall of more than 48 inches near Medina in 
south-central Texas established a new United 
States record of extreme point rainfall for a 72- 
hour period. Major flooding occurred on the 
Medina and Guadalupe Rivers. Severe to minor 
flooding occurred on the Brazos, Llano, Peder- 
nales, and Nueces Rivers. Floods with recurrence 
intervals in excess of 100 years and recordsetting 
discharges were observed at several stream- 
low stations. Thirty three lives were lost and total 
damages reportedly exceeded $110 million. (Au- 
thor’s abstract) 
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HYDROLOGY, GEOMORPHOLOGY, AND 
DAM-BREAK MODELING OF THE JULY 15, 
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Geological Survey, Lakewood, CO. 
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DO, 

Geological Survey, Arvada, CO. 
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10 ref. 
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Rainfall simulation studies were conducted in con- 
junction with the Denver Regional Urban Runoff 
Program to: (1) Compare runoff quantity and qual- 
ity from two different intensities of rainfall on 
impervious plots having identical antecedent con- 
ditions, (2) document a first flush of constituent 
loads in runoff from 1,000-square-foot street-sur- 
face plots, (3) compare runoff characteristics from 
a street surface subjected to simulated rainfall with 
those from a 69-acre urban basin of mixed land use 
subjected to natural rainfall, (4) perform statistical 
analysis of constituent loads in the runoff with 
several independent variables, and (5) compare the 
quantity and quality of runoff from 400-square-foot 
plots of native grasses used for pasture and subject- 
ed to simulated rainfall with that from a 405-acre 
basin covered with native grasses used for pasture 
and subjected to natural rainfall. A first flush of 
constituent loads occurred for most constituents in 
the runoff from most rainfall simulations on the 
street surface; however, a first flush did not occur 
in the runoff from simulated rainfall on the pasture. 
Intensity of rainfall and total rainfall are important 
variables determining constituent loads. The design 
of the experiment was such that intensity of rainfall 
and total rainfall were highly correlated, this pre- 
cluding the development of useful regression equa- 
tions to predict washoff loads. The quality of 
runoff from the simulated rainfall on the pasture 
was influenced by the disturbed perimeters of the 
plots, however, the runoff-to-rainfall ratios of the 
simulated storms fell within the range of ratios 
measured for natural storms over the adjacent 405- 
acre basin. (Author’s abstract) 

W89-03036 


DIVERSITY OF THE PARASITE ASSEM- 

BLAGE OF FUNDULUS ZEBRINUS IN THE 

PLATTE RIVER OF NEBRASKA, 

Nebraska Univ.-Lincoln. School of Biological Sci- 

ences. 

For primary bibliographic entry see Field 2H. 
89-03062 


—— HABITAT OF RIVER ECOSYS- 
MS, 

Montana Univ., Polson. Flathead Lake Biological 
Station. 

J. A. Stanford, and J. V. Ward. 

Nature NATUAS, Vol. 335, No. 1, p 64-66, Sep- 
tember 1988. 2 fig, 2 tab, 18 ref. 


Descriptors: *Invertebrates, *Rivers, *Hyporheic 
zone, *Ecology, Gravel-bed rivers, Riverine ani- 
mals, Biotic productivity, Montana, Surface- 
groundwater relations. 


Contemporary river ecology is based primarily on 
biogeochemical studies of the river channel and 
interactions with shoreline vegetation, even though 
most rivers have extensive floodplain aquifers that 
are hydraulically connected to the channel. The 
hyporheic zone, the interstitial habitat penetrated 
by riverine animals, is characterized as being spa- 
tially limited to no more than a few meters, in most 
cases centimeters, away from the river channel. 
However, riverine invertebrates were collected in 
hundreds per sample within a grid of shallow (10 
m) wells located on the floodplain up to 2 km from 
the channel of the Flathead River, Montana. Pre- 
liminary mass transport calculations indicated that 
nutrients discharged from the hyporheic zone may 
be crucial to biotic productivity in the river chan- 
nel. The strength and spatial magnitude of these 
interactions demonstrate an unexplored dimension 
in the ecology of gravel-bed rivers. (Author’s ab- 
Sstract) 


W89-03122 


HYDROLOGIC DESIGN METHODOLOGIES 
FOR PREFEASIBILITY STUDIES OF SMALL- 
SCALE HYDRO AT UNGAUGED SITES, 

Acres International Ltd., Niagara Falls, NY. 

For primary bibliographic entry see Field 7A. 
W89-03129 


MODELING OF TOTAL NITROGEN IN RIVER 
USING THE QUANTITY-QUALITY MODEL 
CEQUEAU (MODELISATION DE L’AZOTE 
TOTAL EN RIVIERE A L’AIDE DU MODELE 
QUANTITE-QUALITE CEQUEAU), 

Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

For primary bibliographic entry see Field 5B. 
W89-03130 


MATHEMATICAL HYDRAULIC MODEL OF 
THE RIVER NENE -- A CANALIZED, AND 
HEAVILY CONTROLLED RIVER, 

Queen Mary Coll., London (England). Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 4A. 
W89-03141 


PREDICTING THE EFFECTS OF A PESTICIDE 
RELEASE TO THE RHINE RIVER, 

Iowa Univ., Iowa City. Dept. of Civil and Envi- 
ronmental Engineering. 

For primary bibliographic entry see Field 5C. 
W89-03159 


INFLUENCE OF A RIVER PLUME ON THE 
SEA-ICE MEIOFAUNA IN SOUTH-EASTERN 
HUDSON BAY, 

Arctic Biological Station, Ste. Anne de Bellevue 
(Quebec). 

For primary bibliographic entry see Field 2L. 
W89-03189 


MODIFICATION AND ASSESSMENT OF AN 
INDEX OF BIOTIC INTEGRITY TO QUANTI- 
FY STREAM QUALITY IN SOUTHERN ON- 
TARIO, 

Toronto Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 4C. 
W89-03211 


HYDROLOGIC AND RIPARIAN INFLUENCES 
ON THE IMPORT AND STORAGE OF 
COARSE PARTICULATE ORGANIC MATTER 
IN A PRAIRIE STREAM, 

Kansas State Univ., Manhattan. Div. of Biology. 
For primary bibliographic entry see Field 2H. 
W89-03214 


CORRESPONDENCE BETWEEN  ECORE- 
GIONS AND _ SPATIAL PATTERNS IN 
STREAM ECOSYSTEMS IN OREGON, 
Northrop Services, Inc., Corvallis, OR. 

For primary bibliographic entry see Field 2H. 
W89-03223 


BIOGENIC GASES AND THE OXIDATION 
AND REDUCTION OF CARBON IN AMAZON 
RIVER AND FLOODPLAIN WATERS, 

Washington Univ., Seattle. School of Oceanogra- 


phy. 

J. E. Richey, A. H. Devol, S. C. Wofsy, R. 
Victoria, and M. N. G. Riberio. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 4, Part 1, p 551-561, July 1988. 6 fig, 3 tab, 42 
ref. NSF Grants DEB 81-07522, BSR 83-16359 and 
NASA Grants NAGW-71, NAGI-55. 


Descriptors: *Amazon River, *Oxidation-reduc- 
tion potential, *Organic carbon, *Flood plains, 
Fluctuations, Rivers. 


The oxidation and reduction of organic carbon in 


mainstem, tributary, and floodplain waters of the 
Amazon River system were examined by analyzing 
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the distributions of free dissolved CO2, 02, CH4 
and N20. Concentrations of C02 ranged from 150 
microM in the Amazon mainstem to 200-300 
microM in aerobic environments and up to 1,000 
microM in oxygen-depleted environments of the 
floodplain. Apparent oxygen use ranged from 80 to 
250 microM. Methane was highly supersaturated 
with respect to atmospheric equilibrium. Concen- 
trations ranged from 0.06 microM in the mainstem 
to 100 microM on the floodplain. Concentrations 
of N20 were slightly supersaturated in the main- 
stem (about 13 nanoM) but were undersaturated on 
the floodplain (averaging 9 nanoM). Fluxes calcu- 
lated from these concentrations indicated decom- 
position of about 1600 g C/m-yr of organic carbon 
in Amazon floodplain waters. Analysis of relation- 
ships between CH4, O02, and CO2 concentrations 
indicated that about 50% of carbon mineralization 
on the floodplain is anaerobic, with 20% lost to the 
atmosphere as CH4. The predominance of anaero- 
bic metabolism leads to consumption of N20 on 
the floodplain. Elevated concentrations of CH4 in 
the mainstem probably reflect input from the 
floodplain, while high levels of CO2 in the main- 
stem are derived from a combination of floodplain 
drainage and in situ respiration. (Author’s abstract) 
W89-03247 


MEASURING WATER CLARITY WITH A 
BLACK DISK, 

Ministry of Works and Development, Hamilton 
(New Zealand). Water Quality Centre. 

For primary bibliographic entry see Field 7B. 
W89-03251 


KINETIC CONTROL OF DISSOLVED PHOS- 
PHATE IN NATURAL RIVERS AND ESTU- 
ARIES: A PRIMER ON THE PHOSPHATE 
BUFFER MECHANISM, 

Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

For primary bibliographic entry see Field 2K. 
W89-03253 


FRESHWATER AND MARINE COUPLING IN 
ESTUARIES OF THE MISSISSIPPI RIVER 
DELTAIC PLAIN, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

C. J. Madden, J. W. Day, and J. M. Randall. 
Limnology and Oceanography LIOCAH, Vol. 33, 
No. 4, Part 2, p 982-1004, July 1988. 13 fig, 2 tab, 
94 ref. NOAA Grant NA 85AA-D-5G141. 


Descriptors: *Limnology, *Estuaries, *Mississippi 
River, *Deltas, Saline-freshwater interfaces, Sea- 
sonal variation, Lakes, Rivers. 


The coupling of freshwater and marine environ- 
ments in coastal Louisiana, the nature of physical 
changes that occur in estuarine systems, the biolog- 
ical responses to these changes, and the ways that 
biology determines the physical structure of the 
environment are described. The estuaries of Louisi- 
ana’s Mississippi River deltaic plain exhibit sharp 
physical and biological contrasts due to their dif- 
ferent successional stages in delta development. 
The Atchafalaya-Fourleague Bay complex is a 
young deltaic system with high freshwater and 
sediment inputs. The area has been undergoing 
rapid land building since 1973. The Barataria Basin 
estuary occupies a deltaic land mass which formed 
over 2000 B.P. and has since been isolated from 
riverine inflow and sediment renewal. It is experi- 
encing a high rate of land loss. A comparison of 
these estuaries offers an excellent opportunity to 
observe coupling of freshwater and marine envi- 
ronments at the extremes of their scale of interac- 
tion. In the Atchafalaya system, riverine input is 
highly seasonal, and the estuary receives most of 
its sediment input and high loadings of nutrients 
during spring. However, high turbidity and colder 
temperatures limit phytoplankton during this time. 
During the period of low flow in summer and fall, 
Gulf of Mexico waters dominate Fourleague Bay 
and provide an important interlude of clearer 
water when riverborne and regenerated nutrients 
can be maximally exploited by phytoplankton. The 
Barataria Basin estuary does not exhibit the strong 








seasonality found in Fourleague Bay. Barataria re- 
ceives no direct riverine input, and the main hy- 
drologic inputs are precipitation and upland runoff. 
The Barataria estuary depends on organic produc- 
tion and resuspended lake bottom sediments for 
much of the marsh building that occurs. Therefore, 
in the Barataria system, tides, gulf water levels and 
wind-driven resuspension are much more impor- 
tant to maintenance of the wetland. The upper 
basin is heavily impacted by nutrient runoff from 
urban and agricultural areas and is eutrophic. 
Lower Barataria Basin remains in a more natural 
state. Despite being at opposite ends of the delta 
life cycle, both estuaries are highly productive and 
perform similar functions as important nursery 
grounds for juvenile marine and estuarine fishes. 
(Author’s abstract) 

W89-03271 


FERTILITY AND DISTURBANCE GRADI- 
ENTS: A SUMMARY MODEL FOR RIVERINE 
MARSH VEGETATION, 

Ottawa Univ. (Ontario). Dept. of Biology. 

For primary bibliographic entry see Field 2H. 
W89-03294 


HYDROCHORY AND REGENERATION IN A 
BALD CYPRESS-WATER TUPELO SWAMP 
FOREST, 

Savannah River Ecology Lab., Aiken, SC. 

For primary bibliographic entry see Field 2H. 
W89-03295 


RESULTS OF A SHORT-TERM TOXICITY 
STUDY FOR THREE ORGANIC CHEMICALS 
FOUND IN NIAGARA RIVER DRINKING 
WATER, 

Environmental Health Directorate, Ottawa (Ontar- 
io). Environmental and Occupational Toxicology 
Div. 

For primary bibliographic entry see Field 5C. 
W89-03310 


FLOOD INUNDATION MODELLING USING 
MILHY, 

Bristol Univ. (England). 

M. G. Anderson, and L. Singleton. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A192 729. 
Price codes: A03 in paper copy, AOI in microfiche. 
First Interim Report, December 1987. 28p, 10 fig, 
10 tab, 3 ref. 


Descriptors: *Flooding, *Model studies, *Flood 
routing, Channels, Flood protection, Banks, Hy- 
drographs. 


The objectives for the work reported here are: (i) 
the inclusion and evaluation of alternative geomet- 
ric definitions for channel segment inter-flow; (ii) 
the evaluation of the legitimacy of routing channel 
segments separately downstream, to better model 
in and out of bank flows; (iii) the establishment of a 
working Fulda data set for evaluation of out-of- 
bank conveyance schemes; and (iv) the installation 
of SUN Work Station and transfer of HYMO to a 
UNIX operating system. Work undertaken in the 
six month period to December 1987: out of bank 
flood convergence; redefinition of channel geome- 
try to incorporate in and out of bank flow; applica- 
tion to hydrograph generation; separate routing of 
channel and flood plain water; and establishment 
of the Fulda data set. (Lantz-PTT) 

W89-03330 


2F. Groundwater 


PROCEEDINGS OF THE FOCUS CONFER- 
ENCE ON SOUTHWESTERN GROUND 
WATER ISSUES. 

Albuquerque, New Mexico. March 23-25, 1988. 
National Water Well Association, Dublin, OH. 
1988. 602 p. 


Descriptors: *Symposium, *Conferences, *Geohy- 
drology, *Water pollution effects, *Groundwater 
monitoring, *Groundwater management, Regional 


development, Regional analysis, Soil water, Hy- 
drocarbons, Organic compounds, Aquifers, 
Groundwater, Hydrology. 


The FOCUS Conference on Southwestern Ground 
Water Issues was held in Albuquerque, New 
Mexico, March 23-25, 1988. Presented by the As- 
sociation of Ground Water Scientists and Engi- 
neers with the support of more than 20 co-spon- 
sors, the conference focused on major topics in 
hydrogeology. Sessions were devoted to: south- 
western groundwater management, regional hy- 
drogeology, investigative techniques in ground- 
water, vadose zone investigations, impacts of un- 
derground storage tanks, dealing with petroleum 
hydrocarbons and other organic chemicals in 
groundwater, impacts of agricultural activities and 
impacts of mining activities on groundwater. Geos- 
cientists, engineers and other interested profession- 
als from the public and private sectors attended the 
meeting to expand their knowledge of southwest- 
ern groundwater issues. (See also W89-02363) (Au- 
thor’s abstract) 

W89-02331 


USE OF A REGIONAL GROUND-WATER 
FLOW MODEL FOR WATER RIGHTS ADMIN- 
ISTRATION IN A SO ALLUVIAL 
BASIN, 

New Mexico State Engineer Office, Santa Fe. 

For primary bibliographic entry see Field 4B. 
W89-02332 


TRANSITION FROM  GROUND-WATER 
MINING TO INDUCED RECHARGE IN GEN- 
ERALIZED HYDROGEOLOGIC SYSTEMS, 
Leggette, Brashears and Graham, Inc., Albuquer- 
que, NM. 

For primary bibliographic entry see Field 4B. 
W89-02337 


QUANTITY AND QUALITY OF RECHARGE 
TO THE OGALLALA AQUIFER FROM URBAN 
RUNOFF, 

Brandes (R.J.) Co., Austin, TX. 

For primary bibliographic entry see Field 4C. 
W89-02340 


IMPACT OF THE NEWPORT-INGLEWOOD 
STRUCTURAL ZONE ON HYDROGEOLOGIC 
MITIGATION EFFORTS: LOS ANGELES 
BASIN, CALIFORNIA, 

Engineering Enterprises, Inc., Long Beach, CA. 
S. M. Testa, E. C. Henry, and D. Hayes. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 181- 
203, 10 fig, 10 ref. 


Descriptors: *Water pollution treatment, *Water 
pollution control, *Los Angeles basin, *Geohydro- 
logy, *Groundwater monitoring, *Water quality, 
Water chemistry, Planning, Aquifers, Hydrology. 


The Newport-Inglewood structural zone has a 
major multi-faceted impact on groundwater occur- 
rence, regime, quality and usage in the South Coast 
area The Los Angeles Basin, of California. Delin- 
eation and designation of the numerous water- 
bearing zones, and overall understanding of the 
geologic and hydrogeologic conditions encoun- 
tered in the vicinity of this structural zone is essen- 
tial to implementing aquifer remediation and reha- 
bilitation strategies. A synopsis of the regional 
geologic and hydrogeologic setting with respect to 
Stratigraphy, structure and groundwater occur- 
rence, chemistry, quality and usage, is presented. 
The level of mitigation warranted in relation to the 
area’s hydrogeologic past, present and future 
groundwater use is discussed. (See also W89- 
02331) (Author’s abstract) 

W89-02342 


STATEWIDE GROUNDWATER QUALITY 
MONITORING NETWORK DESIGN, 

Arizona Dept. of Environmental Quality, Phoenix. 
For primary bibliographic entry see Field 5A. 
W89-02343 
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RANDOM SURVEY OF VOC'S, PESTICIDES 
AND INORGANICS IN ARIZONA’S DRINK- 
ING WATER WELLS, 

Arizona Dept. of Environmental Quality, Phoenix. 
For primary bibliographic entry see Field 5A. 
W89-02344 


MEASUREMENT OF GROUNDWATER VE- 
LOCITY WITH A COLORIMETRIC BORE- 
HOLE DILUTION INSTRUMENT, 

Weston (Roy F.), Inc., West Chester, PA. 

For primary bibliographic entry see Field 7B. 
W89-02345 


IMPROVED FRESH WATER ASSESSMENT IN 
SAND AQUIFERS UTILIZING GEOPHYSICAL 
WELL LOGS, 

ResTech Houston, Inc., TX. 

R. P. Alger, and C. W. Harrison. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 281- 
310, 13 fig, 4 tab, 20 ref, 3 append. 


Descriptors: *Aquifer testing, *Borehole geophys- 
ics, *Resistivity, *Water quality, *Well logs, *Geo- 
physics, Groundwater monitoring, Regional analy- 
sis, Water resources development, Geohydrology, 
Hydrology, Aquifers, Groundwater, Analytical 
methods, Hardness, Conductivity. 


Evaluation of wells drilled for fresh water presents 
special problems in log analysis. In such analyses 
the problem is not to distinguish between two 
types of fluid, as in the evaluation of oil prospects, 
but to determine the quality and quantity of water 
that may be obtained from various strata. It has 
previously been shown that apparent formation 
factor in freshwater sands is sensitive to three 
factors: porosity, water resistivity, and effective 
grain size. Therefore, values of porosity and true 
resistivity are inadequate to predict formation 
water resistivity. An alternative solution utilizes 
true resistivity, flushed zone resistivity, and mud 
filtrate resistivity to determine formation water 
resistivity. In addition, permeability may be deter- 
mined from porosity, formation water resistivity, 
and true resistivity. Utilization of water resistivity 
and SP derived activity provides an improved 
determination of total dissolved solids and also 
yields a water hardness index. Applications include 
the determination of formation water quality, per- 
meability (transitivity), yield, and volume (storati- 
vity). This methodology is easily quantified and 
can be used on an area wide basis for regional 
resource assessment. (See also W89-02331) (Au- 
thor’s abstract) 

W89-02347 


FIELD SIMULATION OF WASTE IMPOUND- 
MENT SEEPAGE IN THE VADOSE ZONE, 
New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

For primary bibliographic entry see Field SB. 
W89-02348 


FIELD STUDY OF EPHEMERAL STREAM- 
AQUIFER INTERACTION, 

New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

W. B. Cox, and D. B. Stephens. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 337- 
358, 11 fig, 7 ref. 


Descriptors: *Ephemeral streams, *Surface- 
groundwater relations, *New Mexico, ‘*Rio 
Puerco, *Rio Salada, *Infiltration, *Groundwater 
recharge, Groundwater monitoring, Monitoring 
wells, Aquifers, Model studies, Hydrology, Geo- 
hydrology, Seasonal variation, Alluvial channels. 


Ephemeral streams, the Rio Puerco and Rio 
Salado, north of Socorro, NM, near Interstate-25 
were instrumented to investigate infiltration and 
groundwater recharge due to channel seepage. 
Monitor wells, neutron access holes and stream 
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stage recorders provided information to character- 
ize the nature of stream aquifer interaction and to 
quantify recharge. The Rio Puerco has a relatively 
well-defined channel with a small width to depth 
ratio. The Rio Puerco flows in response to both 
winter and summer precipitation, as well as spring 
runoff. The stream carries a large suspended sedi- 
ment load which results in the development of a 
clogging layer on the channel bottom. The Rio 
Salado has a large width-depth ratio and a braided 
channel filled mostly with permeable sand and 
gravel. The Rio Salado flows mostly in the 
summer in response to thunderstorms. The results 
show that hydraulic connection to the underlying 
aquifer is highly variable on the Rio Puerco. For 
the Rio Salado, hydraulic connection during 
streamflow is highly dependent on depth to 
‘oundwater and localized channel characteristics. 
e results are relevant to conceptual models of 
stream-aquifer interaction, calculated channel and 
canal losses, and numerical modeling of flow and 
solute transport in groundwater systems. (See also 
W89-02331) (Author’s abstract) 
W89-02349 


EPHEMERAL RUNOFF AND GROUNDWAT- 
ER RECHARGE, 

New Mexico Univ., Albuquerque. Dept. of Civil 
3 oe 

R. J. Heggen. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 359- 
364, | fig, 6 ref. 


Descriptors: *Ephemeral streams, *Surface- 
groundwater relations, *Runoff, *Rainfall-runoff 
relationships, *Groundwater recharge, *Infiltra- 
tion, Groundwater monitoring, Groundwater man- 
agement, Groundwater movement, Hydrology, 
ne Perched aquifers, Alluvial chan- 
nels. 


Surface infiltration rates were measured in the 
Albuquerque, New Mexico region. More than 100 
split ring tests were carried out over a variety of 
soil, cover type and density, and land use condi- 
tions. The primary objective of the study was the 
estimation of direct runoff from storm events. 
Complementary to that objective was the determi- 
nation of the fate of infiltrated water. Ephemeral 
channel beds, generally uniform sand with inter- 
spersed lenses of clay, have infiltration rates an 
order of magnitude above those of the surrounding 
terrain. Channel losses are not as much limited by 
the surface infiltration rate as they are by the flow 
duration before bed sealing and the capacity of the 
subsurface voids. Initial observations indicate that 
whereas ephemeral runoff tends to be rapidly ab- 
stracted, only in special cases does this water 
progress to the groundwater. More commonly, 
water is retained near the surface by (1) a perched 
aquiclude lens, and/or (2) the adsorptive forces of 
the channel media. Subsequently the majority of 
the water is lost to evaporation. Of significance to 
water management is that while transmission losses 
from ephemeral channels may be of primary sig- 
nificance to issues of surface hydrology, the signifi- 
cance may be less in aquifer analysis. (See also 
W89-02331) (Author’s abstract) 

W89-02350 


RECOVERY OF MOISTURE/SOLUTE PRO- 
FILES IN RECLAIMED COAL-MINE SPOIL, 
NORTHWEST NEW MEXICO, 

New Mexico Bureau of Mines and Mineral Re- 
sources, Socorro. 

W. J. Stone. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 523- 
545, 16 fig, 1 tab, 10 ref. 


Descriptors: *Groundwater level, *Water level re- 
covery, *Mining effects, *Land reclamation, *Coal 
mining, *Mine wastes, *Groundwater recharge, 
*Isotope studies, Chemical analysis, Aquifers, 
Chlorides, Tracers. 


In a recent study of recharge at the Navajo Mine, 
the unsaturated zone beneath 32 sites (7 undis- 


turbed and 25 reclaimed) was sampled for chloride 
mass-balance analysis. Resulting plots of soil-water 
chloride vs depth for reclaimed areas are of three 
general types: (1) large variation in chloride con- 
tent, suggesting equilibrium not yet regained, (2) 
uniformly low chloride,in some cases above a deep 
peak (flushing bulge), and (3) shallow chloride 
peak above lower values at depth, as seen in undis- 
turbed settings. ——e bulges beneath depres- 
sions may reflect input from ponding rather than 
nonequilibrium. Five sites were resampled for 
stable-isotope and tritium and analyses. In a de- 
pression reclaimed 6 yrs previously, oxygen-18 and 
deuterium profiles differed markedly, indicating 
nonequilibrium. Stable-isotope plots for another 6- 
yr old site and all 10-yr old sites, generally support 
equilibrium. In all cases, tritium results are anoma- 
lous, apparently because of vapor-phase water 
movement under these arid conditions. In spite of 
low precipitation (6 inches/yr) and recharge ( < 
0.5 inch/yr), unsaturated profiles are apparently re- 
established between 6 and 10 yrs after revegeta- 
tion. The addition of irrigation water during reve- 
getation and run-on enhances the process. (See also 
'W89-02331) (Author’s abstract) 

W89-02360 


HYDROGEOLOGICAL MAPPING IN 
AND THE PACIFIC REGION. 

For primary bibliographic entry see Field 7B. 
W89-02364 


ASIA 


ASSESSMENT AND MAPPING OF AUSTRA- 
LIA’S GROUNDWATER RESOURCES, 

Bureau of Mineral Resources, Geology and Geo- 
physics, Canberra (Australia). 

G. Jacobson. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 17-28, 7 fig, 1 tab, 8 ref. 


Descriptors: *Australia, *Hydrogeology, *Map- 
ping, *Hydrologic maps, *Groundwater, *Ground- 
water availability, *Geohydrology, Groundwater 
management, Groundwater recharge, Aquifers. 


Groundwater is a vital resource for Australia’s 
future development but its use is constrained by 
various factors including salinity. Australia’s 
groundwater resources have not been fully investi- 
gated and a national hydrogeological mapping pro- 
gram has been initiated and is expected to become 
a basis for groundwater assessment, development, 
and management. In the hydrogeological maps so 
far published, groundwater salinity has been the 
main parameter mapped, and in this respect Aus- 
tralian maps are different from those of other coun- 
tries. Problems which need to be addressed in the 
Australian hydrogeological mapping program in- 
clude the determination of appropriate map scales 
and the cartographic representation of groundwat- 
er salinity, superimposed aquifers, and variations in 
recharge. Automated cartography may aid the im- 
mense task of the hydrogeological mapping of 
Australia. (See also W89-02364) (Author’s abstract) 
W89-02365 


HYDROGEOLOGICAL MAPPING IN FIJI, 
Department of Mineral Resources, Suva (Fiji). 

A. T. Simpson. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 29-37, 3 fig, 2 tab, 4 ref. 


Descriptors: *Fiji, *Hydrogeology, *Mapping, 
*Hydrologic maps, *Groundwater, Developing 
countries. 


Hydrogeological mapping in Fiji is essentially in its 
infancy. An attempt to produce a tentative hydro- 
geological map of the largest island, Viti Levu, 
was started in September 1983 with the help of the 
Regional Mineral Resources Development Centre 
Hydrogeological Consultant. The exercise has pro- 
vided a good case study on the production in a 
short time of a hydrogeological map using limited 
data. Though the map produced is far short of the 
printing stage, it has provided the first step in an 
exercise which would be of enormous benefit to 
the country. (See also W89-02364) (Author’s ab- 
stract) 


W89-02366 


POSITION PAPER: SOLOMON ISLANDS, 
Ministry of Lands, Energy and Natural Resources, 
Honiara (Solomon Islands). 

S. Booth. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 39-48, 3 fig, 8 ref. 


Descriptors: *Solomon Islands, *Water resources 
development, *Hydrogeology, *Mapping, *Hydro- 
logic maps, Water demand, Islands. 


Water resource assessment in the Solomon Islands 
has been confined to meeting the immediate needs 
of small scale demand. Progress in water resources 
assessment and development has been limited by a 
shortage of professional expertise; in 1983 this 
shortcoming was alleviated by the secondment 
from New Zealand of a Water Resources Officer. 
Approximately 66% of the Solomon Islands have 
now been geologically surveyed at the 1:50,000 
scale, and 1:50,000 topographic maps are available 
for the whole country. The Solomon Islands Geo- 
logical Survey is interested in the methods other 
Economic and Social Commission for Asia and the 
Pacific countries employ to acquire and present 
their hydrogeological information and is particu- 
larly interested in assessing the usefulness of hy- 
drogeological maps in an island(s) context. (See 
also W89-02364) (Author’s abstract) 

W89-02367 


HYDROGEOLOGICAL DEVELOPMENT IN 
VANUATU, 

Department of Geology, Mines, and Rural Water 
Supplies, Vila (Vanuatu). 

R. J. Marks. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 51-57, 1 fig, 4 ref. 
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Vanuatu gained its independence in 1980. At 
present, the country relies heavily on aid. One of 
the greater priorities in development is the con- 
struction of rural water supplies. These village 
water-supply schemes rely heavily on surface 
water sources. However, groundwater is becoming 
increasingly important as new government estab- 
lishments are built, and agriculture, industry, and 
tourism expand. Most of the more advantageous 
areas for development are situated on the coastal 
platform, which is often formed of reef limestone. 
Such areas typically lack surface water, while 
groundwater is often plentiful and easily accessible. 
The islands have been mapped geologicaily, and 
this, together with other related data, would form 
the basis for a hydrogeological mapping program. 
The work is necessary to aid the development and 
protection of groundwater resources in this current 
phase of development. Unfortunately, due to re- 
stricted funds this work is unlikely to commence 
unless it is supported by financial aid. (See also 
W89-02364) (Author’s abstract) 
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WATER-BEARING ZONES IN THE MINING 
AREA OF THE NORTHERN REGION OF BAN- 
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Bangladesh Mineral Exploration and Development 
Corp. Dacca. 

M. Siddique Ali. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 61-75, 2 fig, 5 tab, 19 ref. 


Descriptors: *Bangladesh, *Mine drainage, *Water 
quality, *Hydrogeology, *Irrigation, *Groundwat- 
er availability, *Surface water, Groundwater, Sur- 





face-groundwater relations, Groundwater manage- 
ment. 


Two basic economic resources of a developing 
nation such as Bangladesh are mining and agricul- 
ture. Rapid economic development can 
achieved if mineral resources are explored and 
utilized properly and if arable lands are put under 
widespread and intensive cultivation by ny 
irrigation facilities in the dry seasons. In the mining 
sector, the per capita consumption of minerals and 
mineral products in Bangladesh is one of the 
lowest in the world. There are few opportunities of 
finding minerals on the surface. Quite a few miner- 
als of economic value have so far been found in the 
country, some of which are covered by highly 
permeable sandstones, sands, and gravels. Thus, 
the high water content in the overburden makes 
the sinking of mine shafts extremely difficult and 
expensive. As far as agriculture is concerned, the 
economy of Bangladesh is mainly agro-based. Ag- 
riculture contributes more than 55% to the total 
Gross Domestic Product (GDP). The contribution 
of the northern region in this sector to the total 
GDP is nearly 20% in terms of current prices. But 
due to the serious lack of surface water in lean 
seasons, a process of desertification has set in here. 
Fortunately, the favorable geological and hydro- 
geological conditions promise unlimited availabil- 
ity of fresh groundwater in this region. This 
groundwater, together with mine water as a by- 
product, can be used in a profitable and planned 
way in agriculture and for domestic and industrial 
supply. (See also W89-02364) (Author’s abstract) 
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DEVELOPMENT AND ACHIEVEMENTS OF 
HYDROGEOLOGICAL MAPPING IN CHINA, 
Ministry of Geology and Minerals, Beijing (China). 
Advisory Committee on Geology Science and 
Technology. 

M. Chen, and S. Jiao. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 79-90. 
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The regional hydrogeological map, is one of the 
basic data sources for planning the national econo- 
my, industrial and agricultural construction, and 
for scientific research. This brief outline of region- 
al hydrogeology in China reviews the process of 
development in compiling hydrogeological maps 
with various aims and scales (including map series 
or atlases) on the basis of the pepe yo 
mapping which has been carried out and explains 
the important role of these maps in the national 
economy. The principles and methods of compila- 
tion of hydrogeological maps and the major expe- 
riences as well as present problems are discussed. 
After hydrogeological mapping at basic scales is 
completed, various maps at medium and small 
scales, such as hydrogeological maps of provinces, 
autonomous regions, cities or basins, can be com- 
piled on the basis of the regional hydrogeological 
maps in accordance with given requirements. Prac- 
tical experience in China has resulted in the choice 
of the scale of geological maps. The natural condi- 
tions prevailing in countries in the region of Asia 
and the Pacific, especially in Asia, have many 
common features, and the existing hydrogeological 
problems are similar or the same. But, exchange of 
scientific knowledge in the field of hydrogeologi- 
cal mapping has been very limited in the past; 
therefore, it is necessary to strengthen contacts so 
that experience and information can be exchanged. 
(See also W89-02364) (Davis-PTT) 
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GROUNDWATER IN CHINA, 

Zhengding Inst. of Hydrogeology and Engineering 
Geology (China). 

S. Jiao. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 91-120, 1 fig, 1 ref. 
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On account of the are effects of physiogra- 
phical and geological factors, the distribution and 
occurrence of groundwater in China is divided 
into seven regions; the groundwater is classified 
into four basic t : porewater in unconsolidated 
deposits, Karst fissure-cavity water exposed and 
semi-exposed karst fissure-cavity water, fissure 
water in bedrocks, and pore-fissure water in per- 
mafrost. Groundwater is abundant in the great 
plains in the east, but the change of water quality is 
complicated. The Loess plateau and the bedrock 
mountainous areas are comparatively short of 
water. However, in recent years good results have 
been achieved through exploration in the sections 
with copious deep groundwaters. In Karst areas, 
cavity fissure water is abundant, but it is unevenly 
distributed. In local areas the land is arid, and there 
is a serious shortage of water. Very good results 
have been obtained from the work that has been 
done in search of underground river systems. It is 
also promising to conduct hydrogeological investi- 
gations in deserts and permafrost areas. For more 
than thirty years, substantial hydrogeological pro- 
ouine and study have been made. As a result, 
the preliminary regional distribution of China’s 
groundwater has been outlined. With further de- 
velopment of national economy, groundwater in 
such a vast territory should be studied and utilized 
more intensely, contributing to China’s moderniza- 
tion. (See also W89-02364) (Davis-PTT) 
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ASSESSMENT OF HYDROGEOLOGICAL FEA- 
TURES USING THE TECHNIQUE OF TER- 
RAIN CLASSIFICATION, 

Hong Kong Public Works Dept. Geotechnical 
Control Office. 

For primary bibliographic entry see Field 7B. 
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GROUNDWATER RESOURCES DEVELOP- 
MENT AND MANAGEMENT IN INDIA, 
Central Ground Water Board, New Delhi (India). 
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IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 145-150. 
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Growing recognition of the role of groundwater in 
providing an assured water supply for irrigation, 
domestic, and industrial requirements has led to its 
accelerated development in India during the last 
two decades. At present, 43% of irrigation water 
requirements are met from groundwater. Depend- 
ence on this resource has recently increased due to 
the introduction of high-yielding crop varieties and 
the adoption of multi-cropping patterns; both re- 
quire a timely and reliable irrigation water supply. 
Increased water supply is needed for industrial 
growth and for meeting the requirements of sever- 
al hundred urban centers and of the rural popula- 
tion of india. Groundwater-resource utilization in 
canal-command areas offers a means of stabilizing 
the water table as well as of correcting the imbal- 
ance in the groundwater system which causes 
water-logging problems. Water balance studies in 
unconsolidated formations, consolidated rocks, and 
semi-consolidated formations are described. The 
full development of the resources may pose a 
number of management problems. Studies on all 
possible aspects including artificial recharge, opti- 
mum water use, recycling of waste water, and 
prevention of groundwater pollution are already 
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being undertaken to equip the scientists, engineers, 
and planners with a high level of knowledge and 
oar mgr so that they can manage the situations 
ikely to arise in the future. (See also W89-02364) 
(Davis-PTT) 
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HYDROGEOLOGICAL PROBLEMS OF HARD 
ROCK AREAS OF SOUTHERN INDIA, 
Deutsche Gesellschaft fuer Windenergie e.V., 
Hamburg (Germany, F.R.). 

K. C. B. Raju. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 151-156. 
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Wide variation in climatic conditions, physiogra- 
phic features, and in rock types of southern India 
produces a complicated hydrogeological setting 
and makes its assessment problematic. Most of the 
lineaments and major fractures can be grouped into 
three directions: (1) NE-SW or Easter Ghat trend; 
(2) NW-SE or Dharwarian trend; (3) E-W. Some 
of the major river courses follow the major linea- 
ments along parts of their courses. As regards 
groundwater productivity, the NW-SE trending 
lineaments and fractures supply the highest yields; 
E-W trending, moderate yields; and NE-SW trend- 
ing, the lowest yields. From the hydrogeological 
point of view, it is important that the hydrogeolo- 
gical map distinguishes to some detail between the 
different rock types and between different grades 
of metamorphism. The groundwater outputs are 
higher in areas of tension fractures. The strike- 
frequency diagrams of joints/fractures in the case 
of rocks exclusively with vertical or near-vertical 
fracture systems gives a three-dimensional perspec- 
tive of fracture systems, directions of maximum 
intersection, and degree of anisotropy; likewise for 
stereographic projections in rocks with fractures 
varying in magnitude of dip. Groundwater devel- 
opments in hard rocks is generally confined to the 
weathered mantle. However, the increase in with- 
drawal has resulted in the decline of the water 
table. This has necessitated exploring deeper frac- 
ture aquifers by means of drilied wells. The hydro- 
| ge ag = map and other special maps preserved 
ior the Noyil-Amaravati-Ponnani river basin are 
described. In view of the relevance of statistical 
analysis of joints and fractures in hard rocks, it is 
stressed that future hydrogeological maps should 
include such analyses. (See also W89-02364) 
(Davis-PTT) 
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STATUS OF HYDROGEOLOGICAL MAPPING 
IN INDONESIA IN 1983, 

For primary bibliographic entry see Field 7B. 
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REVIEW OF GROUNDWATER IN THE RE- 
PUBLIC OF KOREA, 

Korean Inst. of Energy and Resources, Seoul (Re- 
public of Korea). Applied Geology Div. 

D. W. Lee. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 165-174, 1 fig, 1 tab, 4 
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Almost 70% of the Korean peninsula is covered 
with Precambrian metamorphic rocks and various 
Mesozoic igneous rocks. The average total annual 
rainfall is estimated at 114 billion cu m (114 x 109 
cu m). Of this total, 15.3 billion cu m are utilized, 
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and of this amount 60% or more is used for agri- 
cultural irrigation. The increase in population to- 
gether with rapid industrialization, great urban 

wth, and an improvement in the standard of 
iving in Korea will continue to produce higher 
water consumption and increased demands; there- 
fore, there is an urgent need to develop ground- 
water resources. Accordingly, the Korea Institute 
of Energy and Resources has been carrying out 
water resources development projects on a nation- 
al scale since 1967, mainly focusing on the study of 
hydrogeological aspects of the four river basin 
areas. (See also W89-02364) (Author’s abstract) 
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STATUS OF HYDROGEOLOGICAL MAPPING 
IN PENINSULAR MALAYSIA, 

Geological Survey of Malaysia, Ipoh. Hydrogeo- 
logy Div. 

N. K. Ang. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p. 175-182, 2 fig, 3 ref. 
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In recent years there has been an upsurge of hy- 
drogeological activities in Malaysia, due to the 
greater need to exploit groundwater as a source of 
water supply. As a step toward the systematic 
assessment of the groundwater potential of the 
country and to facilitate the planning and imple- 
mentation of various hydrogeological programs, a 
hydrogeological map of the peninsula was pub- 
lished. The problems and limitations involved in 
the preparation of the map are discussed. In view 
of the importance of such maps, a new approach is 
being adopted to recent hydrogeological programs 
giving due emphasis to the mapping aspect. (See 
also W89-02364) (Author’s abstract) 
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NOTES ON THE HYDROGEOLOGICAL MAP 
OF SARAWAK, 
Geological Survey of Malaysia, Kuching. Hydro- 
geology Section. 
Y. Mailvaganam. 
IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p. 183-190, 1 fig, 16 ref. 
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The Hydrogeological Map of Sarawak has been 
prepared using the guidelines set out in the ‘Gener- 
al Legend for the International Hydrogeological 
Map of Europe, Hannover, 1974’. Some changes 
have been introduced into the ‘General Legend’ to 
take into account the varying local conditions and 
needs. The knowledge of groundwater resources in 
Sarawak is sparse. This situation is mainly due to 
the abundance of surface water resulting from the 
heavy precipitations which amounts to more than 
3000 mm/year. Consequently, the demand for 
groundwater and the need for groundwater re- 
search have been very low. This situation is chang- 
ing and interests in this aspect of water resources 
are gaining momentum, especially in the coastal 
areas of Sarawak where the surface supplies are 
unable to cope with the demand for fresh water 
during the drier months of the year. The map was 
compiied by Y. Mailvaganam and S.P. Chen. In 
preparation of the map, the authors relied greatly 
on geological data and the little hydrogeological 
data that are available. The following three hydro- 
geological classes are recognized: (I) Groundwater 
in porous (commonly unconsolidated) rocks; (II) 
Groundwater in jointed rocks, including karstic 
rocks; (III) Only local occurrence of groundwater 
(in porous or fissured rocks) or area with insignifi- 
cant groundwater resources. In the map, informa- 
tion is also given on the individual characteristics 


of groundwater in accordance with the ‘General 
Legend’, on surface water, on artificial works for 
the utilization of groundwater and surface water, 
and on some geological data. (See also W89-02364) 
(Author’s abstract) 
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WATER RESOURCES AND HYDROGEOLOGI- 
CAL MAPPING IN THE MONGOLIAN PEO- 
PLE’S REPUBLIC, 

Ministry of Water Economy, Ulan Bator (Mongo- 
lia). 

L. Tumur. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
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Descriptors: *Mineral springs, *Hydrogeology, 
*Mapping, ‘*Hydrologic maps, *Mongolia, 
*Groundwater, *Groundwater availability, *Geo- 
hydrology, *Surface water, Surface-groundwater 
relations, Irrigation, Groundwater potential, 
Groundwater irrigation, Groundwater manage- 
ment, Groundwater mining, Groundwater re- 
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There are over 400 mineral and thermal springs in 
Mongolia, divided into the following main types: 
(I) Acidic carbon-dioxide cold mineral water, (II) 
Hydrogen-sulfide and nitrogen thermal water (up 
to +1000C), and (III) Sodium-chloride mineral 
water with a high dissolved solids content. 
Groundwater studies were initiated in the 1940s. 
The first hydrogeological map of Mongolia was 
published in 1971 at a scale of 1:1,500,000 on the 
basis of the geological map of Mongolia. A hydro- 
geological map has been set up on the principle of 
regional and zonal groundwater at a scale of 
1:500,000. Large-scale maps for technical projects 
and city planning are being compiled. The data 
shows that the total volume of usable groundwater 
resources of Mongolia amounts to 6000 million cu 
m/a. Groundwater occurring in river flood-plains 
has a close hydraulic connection with the river and 
can be referred to as either a ground or surface 
water resource. Groundwater which is not drained 
by a river network can be used without limitation. 
It is not hydraulically connected with streams, so it 
is independent of surface water resources. Ground- 
water thus features a more of less uniform yield 
throughout the year and is a reliable source of 
water supply. This is particularly important for the 
south of the country, where no surface runoff is 
available. Groundwater is mainly recharged 
through precipitation and infiltration during the 
summer-autumn period. (See also W89-02364) 
(Davis-PTT) 

W89-02379 


HYDROGEOLOGY OF THE BUTWAL-BHAIR- 
AHWA AREA, LUMBINI ZONE, NEPAL, 
Department of Mines and Geology, Kathmandu 
(Nepal). 

G. S. Thapa, and Y. L. Vaidya. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p. 195-208, 1 fig, 3 tab, 3 ref. 
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The Butwal-Bhairahwa area is a part of the Lum- 
bini Terai located within the Rupandehi District in 
the western Terai, Nepal, at an altitude of about 
100 m. The hydrogeological picture of the region 
has been built up from surface observations and 
from the investigation of more than 150 boreholes. 
These show a succession of alluvial sediments of 
different grain size from gravel and sand to silt and 
clay. The proportion of coarser sediments to finer- 
grained sediments in the section decreases, in gen- 
eral, from north to south. In the north, on both 
sides of the Tinau River, there extends a zone built 
up mainly of coarse-grained sediments known as 
the Bhabar zone. Beyond its periphery and also 
beneath the coarse-grained Bhabar sediments there 
is a gradual transition towards finer-grained mate- 


rials. The sediments of generally finer-grained tex- 
ture are termed Gangetic sediments. There are 
both phreatic and confined aquifers in the area. 
Phreatic aquifers are found in the Bhabar zone and 
in the near-surface layers of the Gangetic sedi- 
ments. Confined aquifers exist along the periphery 
and south of the Bhabar zone. Most of the ground- 
water recharge takes place in the Bhabar zone by 
infiltration of rainfall and surface flow in streams. 
The change in groundwater storage in the Bhabar 
zone over the monsoon period as estimated from 
the rise in water level measures about 130 million 
cu m. Groundwater flow in the confined aquifers 
under the existing hydraulic gradient is tentatively 
estimated to be about 60 million cu m/a. Recharge 
of the phreatic aquifers of the Gangetic sediments 
through infiltration from rainfall and from water 
ponded on the paddy fields is not yet known. (See 
also W89-02364) (Author’s abstract) 
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PAKISTAN--STATUS REPORT, 

Pakistan Water and Power Development Author- 
ity, Lahore. 

For primary bibliographic entry see Field 4B. 
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HYDROGEOLOGICAL MAPPING IN 
PHILIPPINES, 

Bureau of Mines and Geo-Sciences, Manila (Philip- 
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R. M. Luis. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 215-220, 1 fig. 
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As of December, 1983, 70% of the Philippines 
have been covered by reconnaissance hydrogeolo- 
gical surveys. Map scales are usually 1:250,000, but 
recently hydrogeological maps have been pro- 
duced at a scale of 1:50,000. The rest of the coun- 
try is covered by ‘Regional Water Resources De- 
velopment Study’ reports which are based mainly 
on the evaluation of existing geological and hydro- 
logical data. The BMG also conducts detailed 
groundwater studies with the objective of assessing 
the available water resources in any specific area 
and the location of best possible sites for ground- 
water exploration and development. Quaternary 
geology is used in locating sites underlain by more 
permeable sediments such as abandoned river 
channels and alluvial fans. Other surface and 
groundwater resources studies searching for water 
for irrigation, domestic, and industrial purposes by 
government agencies and corporations are de- 
scribed. In the groundwater availability currently 
being prepared there are three major groups of 
geological formations based on the mode of occur- 
rence and movement of groundwater: (1) rocks in 
which flow is intergranular, (II) rocks in which 
flow is through fractures and solution openings, 
and (III) rocks with local or no groundwater. (See 
also W89-02364) (Davis-PTT) 
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DEVELOPMENT OF GROUNDWATER RE- 
SOURCES IN SRI LANKA, 

National Water Supply and Drainage Board, Co- 
lombo (Sri Lanka). 

For primary bibliographic entry see Field 4B. 
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STATUS OF HYDROGEOLOGICAL MAPPING 
IN THAILAND, 

Land Development Dept., Bangkok (Thailand). 
Soil Survey Div. 
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IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
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The first hydrogeological map of Thailand, scale 
1:500,000, was published in 1975, covering an area 
of 200,000 km2 in the northwestern part of the 
country. The map was prepared from analyses of 
existing data obtained from hydrogeological inves- 
tigations since 1955 and geological, geophysical, 
and hydrological surveys; lithology, stratigraphy, 
structural geology, geomorphology, drilling logs, 
pumping tests, and monitoring of water levels and 
water quality, etc., have been taken into account. 
Various attempts have been made at hydrogeologi- 
cal mapping in other parts of the country since 
1965. The hydrogeological maps, scale 1:500,000, 
of the northern, central, eastern, western, and 
southern regions were published in mid-1983. The 
hydrogeological maps covering the whole country 
of Thailand at a scale of 1:500,000 in 4 separate 
sheets are available for distribution. The single- 
sheet hydrogeological maps, scales 1:1,000,000 and 
1:2,500,000, have already been drafted and are 
being printed. The hydrogeological map at the 
scale of 1:500,000 was chosen at the national stand- 
ard scale for planning of water resources develop- 
ment in the regions. The legend and symbols used 
here were based on UNESCO recommendations 
and the hydrogeological map of England and 
Wales, scale 1:625,000, published in 1977. Detailed 
hydrogeological maps at scales of 1:100,000 and 
1:50,000 for each provincial area are planned. (See 
also W89-02364) (Author’s abstract) 
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ORGANIZATION OF HYDROGEOLOGICAL 
MAPPING PROGRAMS, 

Geological Survey of Western Australia, Perth. 
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Cartographic documents in the field of karstic 
hydrogeology should facilitate, as should hydro- 
geological mapping in general, communication and 
transmission of knowledge between specialists; but 
should also provide those who are non-specialists 
in the field of underground waters with the infor- 
mation which the latter need for their particular 
work. Thus it is desirable that the recent effort 
displayed cartography for essentially scientific pur- 
poses should be continued and extended to the 


territories not yet covered by this type of map. It is 
also Using some published maps and explanatory 
notes as examples, the various standards and forms 
of representation which can be adopted for lime- 
stone rocks are discussed. Specific hydrogeological 
features and types of information concerning hy- 
drogeologic mapping in karstic terrain are de- 
scribed, with emphasis on European examples. 
(See also W89-02364) (Davis-PTT) 
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The main purpose of the revised draft of the Inter- 
national Legend for Hydrogeological Maps is to 
facilitate the preparation of hydrogeological maps, 
regardless of scale, in standardized form. For rural 
water supply small scale maps with the aim of 
representing quality and quantity of groundwater 
as it occurred in a region gives excellent general 
information; hydrogeological maps are needed to a 
larger scale for the water supply of big cities with 
industrial, domestic, and irrigation uses of water. 
These maps should lay stress on the amount and 
quality of available groundwater, location of re- 
charge areas and give hydroclimatological data 
such as precipitation, runoff, infiltration, and evap- 
oration. It is not advisable to put all the data in one 
map. The thickness, lithology, and physical and 
chemical characteristics of surface layers situated 
on top of the aquifer should be presented in a 
supplementary map. This map can be of great 
importance with regard to problems of groundwat- 
er pollution. This article proposes a refining of the 
International Legend for use on large scale maps in 
coastal areas where there is an important demand 
for watery supply (irrigation areas and large cities 
with industries) and where several aquifers are 
present. The importance of collecting hydrological 
and hydrogeological data and their storage in a 
data bank is stressed. The construction of a hydro- 
geological map out of the data bank is only and 
application of the various purposes of the data 
bank. The special problem of the quality of the 
groundwater and the occurrence of salt and brack- 
ish water of aquifers in coastal areas is discussed. 
The disastrous man-induced geological hazards in 
coastal areas of land subsidence due to groundwat- 
er withdrawal is discussed. (See also W89-02364) 
(Davis-PTT) 
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1978 THROUGH SEPTEMBER 1987. 
Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4B. 
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SEEPAGE STUDY OF A 15.3 MILE SECTION 
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VALLEY, MILLARD COUNTY, UTAH, 

Geological Survey, Salt Lake City, UT. 

For primary bibliographic entry see Field 2E. 
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The water resources of Walworth County, South 
Dakota are for the most part undeveloped. In 1978, 
only about 10,000 acre-feet of water was used for 
irrigation, stock, domestic, and public supplies; 
most of this water came form Lake Oahe on the 
Missouri River, and was used for irrigation. The 
lake stores about 22 million acre-feet of water; the 
average annual flow of the Missouri River is about 
16 million acre-feet. Tributary streams normally 
are dry at least 10 months per year. Average 
annual net surface runoff from the county is 7,900 
acre-feet. At least 99 percent of the precipitation 
per year is lost by evapotranspiration. An estimat- 
ed 1.2 million acre-feet of water is stored in eight 
aquifers in the glacial drift. The water generally is 
suitable for irrigation, stock, and domestic use. It is 
estimated that more than 55 million acre-feet of 
water is stored in nine aquifers in the bedrock. 
These aquifers are in the Dakota Formation, Inyan 
Kara Group, Sundance and Minnelusa Formations, 
Madison Group, Devonian strata, and Stony 
Mountain, Red River, and Deadwood Formations. 
The water is slightly to very saline and, at best, is 
suitable for livestock and marginally acceptable for 
domestic supplies. (USGS) 
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Fresh to slightly saline water is available in most 
parts of Rusk County, which is located in the 
Piney Woods region of northeast Texas. The 
Wilcox aquifer, which underlies the entire county, 
was the source of most of the groundwater with- 
drawn during 1980. Other units capable of yielding 
fresh groundwater are the , Queen City, 
and Sparta aquifers and the Reklaw Formation. 
About 5.4 million gallons per day (20,440 cubic 
meters per day) of groundwater was used for all 
purposes during 1980. Of this amount, about 78 
percent was used for public supply, 10 percent for 
mining, about 8 percent for industrial 

and 4 percent for rural domestic. Water levels have 
declined extensively at the city of Henderson. 
Generally, the groundwater is of acceptable qual- 
ity. Some of the near-surface beds and some of the 
deeper sands in the Wilcox aquifer may have 
become mineralized. Moderate amounts of ground- 
water are available for development. The amount 
that is available perennially is not known but is 
greater than the being withdrawn. (USGS) 
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Available hydrologic information is summarized to 
aid leasing decisions, and preparation of environ- 
mental impact studies and mine permit applications 
in a 9,500 square mile area located at the southern 
end of the Rocky Mountain Coal Province in parts 
of New Mexico and Arizona. Land ownership 
pattern is complicated in the area making effective 
management of these lands and water rights diffi- 
cult. The major structural features of the area were 
largely developed during middle-Tertiary time. 
Coal-bearing rocks are present in four Cretaceous 
rock units of the Mesaverde Group: these are: the 
Gallup Sandstone, the Dilco Coal Member, the 
Gibson Coal Member of the Crevasse Canyon 
Formation, and the Cleary Coal Member of the 
Menefee Formation. Parts of Little Colorado 
River Basin and Rio Grande Basin are included in 
the study area. The streamflow-gaging station net- 
work consists of 25 stations. Streamflow changes 
throughout the year with variation related directly 
to rainfall and snowmelt. Very few water quality 
data are available for the surface water stations to 
characterize the area in detail. Water levels are 
periodically measured at 21 observation wells and 
these are located mostly near Rio San Jose and 
northeast of Gallup, New Mexico. Depth-to-water 
below land surface is generally less than 200 feet. 
Well yields of 100 gallons per minute are common 
in most of the area. Groundwater quality is vari- 
able both within each aquifer and between 
aquifers. (USGS) 
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This report presents a compilation and summary of 
data related to the interchange of water between 
the Edwards aquifer and streams, and to the hy- 
draulics of vertical movement of water in the 
Georgetown Limestone in the Georgetown area of 
Williamson County. It presents hydrologic, geo- 
logic, hydraulic, physical, and water quality data 
collected from selected wells and stream sites in 
the study area from January 1986 to June 1987. 
Included are the results from six streamflow gain 
and loss surveys, two groundwater level surveys 
representing low and high water-level conditions, 


inorganic chemical analyses of water from selected 
wells and streams, and bulk specific gravity and 
permeability tests of cores taken at three test well 
sites. Water level altitudes differed by an average 
of 38 feet between low and high water-level condi- 
tions in the confined zone, and by an average of 13 
feet in the unconfined zone. Dissolved solids of 
water from selected wells ranged from 320 to 1,300 
milligrams per liter and from 251 to 290 milligrams 
per liter in water from selected streams. (USGS) 
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Well and chemical groundwater data contained in 
three tables were collected during a 4-year study 
started in 1972 to determine the geology and water 
resources of Hand and Hyde Counties, South 
Dakota. Physical, hydrologic, and geologic data 
for 2,729 wells and test holes have been entered 
into computer storage in the Groundwater Site 
Inventory File of the U.S. Geological Survey’s 
National Water Data Storage and Retrieval 
System WATSTORE. Water quality data from 
300 chemical analyses has been stored in the Water 
Quality File of WATSTORE and is computer 
printed int he chemical analyses table by aquifer. 
(USGS) 
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Twenty-four piezometers were installed from mid- 
October 1984 to mid-January 1985 in two sections 
of the Rio Grande valley near Albuquerque, New 
Mexico. Each cross section is comprised of four 
piezometer nests and each nest is comprised of 
three piezometers completed at different depths. 
The purpose of this report is to describe the piezo- 
meters nests and present some of the water level 
data collected from the piezometers. The piezo- 
meters were drilled using the hydraulic rotary 
method. The piezometers were completed with 5 
feet of 60-slot wire-wound stainless steel well 
screen and flush joint PVC well casing. The de- 
scription of each piezometer nest consists of the 
location of the particular piezometer nest; a figure 
showing the location, depth altitude, and station 
identification number of the piezometers in each 
nest; and a driller’s log, geophysical logs, and 
description of the well cuttings from the deepest 
borehole in each piezometer nest. Water level alti- 
tudes generally increased from February until June 
1985 in the piezometers in the Rio Bravo section. 
Water level altitudes in piezometers completed at 
different depths in a particular nest are about the 
same in all of the Rio Bravo nests and in the 
Montano | nest. In several of the piezometer nests, 
especially the Montano nests, water level altitudes 
decrease with depth. (USGS) 
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This report updates groundwater information per- 
taining to the lower unit of the Chicot aquifer in 
the Orange County area, Texas and Louisiana. The 
period of data collection was from 1980 to the 
spring of 1985. Some data collected prior to 1980 
are presented to establish long-term trends and 
telations. The lower unit of the Chicot aquifer is 
the main source of freshwater for several cities, 
communities, industries, housing subdivisions, and 
individual homeowners in Orange County. The 
total pumpage from the lower unit of the Chicot 
aquifer in Orange County decreased from a histori- 
cal maximum of 23.1 million gallons per day 
during 1984. The use of surface water decreased 
from a peak withdrawal of 58.1 million gallons per 
day during 1981 to 41.4 million gallons per day 
during 1984. Water levels rose throughout most of 
the area. The greatest rise in water levels (as much 
as 14 feet) occurred in and near the city of Orange, 
although the greatest decline (3 feet) occurred 
northwest of Vidor. Most of the water in the lower 
unit of the Chicot aquifer is fresh, but the water 
quality can vary greatly within short distances. 
Chloride concentrations during 1980-84 ranged 
from 10 to 1,700 milligrams per liter. In general, 
chloride concentrations remained constant during 





1980-84. A relation exists between chloride con- 
centrations and specific conductance. It was deter- 
mined that, estimated chloride concentrations (mil- 
ligrams per liter) generally can be approximately 
determined by multiplying 0.29 times specific-con- 
ductance values (microsiemens per centimeter at 
25 degrees Celsius by 0.29) when the specific con- 
ductance is between 500 and 5,600 microsiemens 
per centimeter at 25 degrees Celsius. (USGS) 
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The Socorro and La Jencia Basins are located in 
central Socorro County, New Mexico. The princi- 
pal aquifer system in the Socorro and La Jencia 
Basins consists of, in descending order, the shallow 
aquifer, the Popotosa confining bed, and the Popo- 
tosa aquifer. The minor aquifer systems, which are 
dominant along the basin margins, are the Socorro 
volcanics aquifer system and the Mesozoic-Paleo- 
zoic aquifer system. On the east side of the Socorro 
Basin, water enters the principal aquifer system 
from the Mesozoic-Paleozoic aquifer system. On 
the west side of the Socorro Basin, groundwater 
flows from the principal aquifer system in La 
Jencia Basin eastward to the principal aquifer 
system in the Socorro Basin. The volume of this 
flow is limited by the permeability of the minor 
aquifer systems and the Popotosa confining bed. A 
water budget indicates that if no change in ground- 
water storage occurs in the Socorro Basin, ground- 
water inflow to the basin is about 53,000 acre-feet 
per year greater than groundwater outflow. Disso- 
lution of gypsum, calcite, and dolomite seems to 
control water quality in the Mesozoic-Paleozoic 
aquifer. Water with a chloride concentration of as 
much as 1,000 milligrams per liter and a specific 
conductance of as much as 6,700 microsiemens per 
centimeter at 25 C is present in the northern and 
southern parts of the Socorro Basin. These large 
chloride concentrations may indicate upward 
movement of water from deeper in the basin in 
these areas. The water with the large chloride 
concentration in the southern part of the basin also 
may be caused by leakage of geothermal waters 
along the Capitan Lineament. In the central part of 
the Socorro Basin, infiltration of excess irrigation 
water and inflow of groundwater from the basin 
margins control water quality. In this area, specific 
conductance generally is less than 1,000 microsie- 
mens per centimeter. Water in La Jencia Basin 
generally is of the calcium sodium bicarbonate 
type with specific conductance less than 500 mi- 
crosiemens per centimeter. (USGS) 
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A finite-difference model of one layer was con- 
structed to determine groundwater flow directions 
and magnitudes in the Navajo Sandstone of south- 
east Utah. Hydraulic head data, hydraulic conduc- 
tivity data, precipitation data, and other data col- 
lected in the area were used in constructing and 
calibrating the model. Sensitivity of the model to 
unknown aspects of the groundwater system was 
investigated. Simulation error attributable to grid- 
size error was — large, but compared to 
the uncertainty in the groundwater system, simula- 
tion error was not large. (USGS) 
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This report, prepared by the U.S. Geological 
Survey in cooperation with the Arkansas Soil and 
Water Conservation Commission, the U.S. Soil 
Conservation Service, and local Conservation Dis- 
tricts, contains groundwater level measurements of 
512 wells tapping the Mississippi River Valley 
alluvial aquifer of eastern Arkansas. The measure- 
ments were made by district Soil Conservation 
Service personnel during 1986. The purpose of this 
report is to provide these data to other State and 
Federal agencies as well as to private landowners. 
The shallowest pre-pumping water levels occurred 
in Clay, Independence, Mississippi, and Randolph 
Counties where the average depth to water was 15 
feet or less. The deepest water levels occurred in 
interstream areas where groundwater withdrawals 
were the greatest. Water levels of 100 feet or 
greater below land surface were measured in Ar- 
kansas, Cross, Lonoke, Poinsett, and Prairie Coun- 
ties. Water level measurements made during the 
post-pumping (recovery) season averaged about 3 
feet less than those made during the pre-pumping 
season. (USGS) 
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DEATH VALLEY ONE DEGREE X TWO 
DEGREE QUADRANGLE, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02545 


DATA ON GROUNDWATER QUALITY FOR 
THE SOUTHERN NEVADA PART OF THE 
KINGMAN ONE DEGREE X TWO DEGREE 
QUADRANGLE, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02546 


ADVISORY SYSTEM FOR NORTH CAROLINA 
GROUNDWATER QUALITY MODELING AND 
MANAGEMENT NEEDS, 

Duke Univ., Durham, NC. Dept. of Civil and 
Environmental Engineering. 

For primary bibliographic entry see Field 5G. 
W89-02548 


WATER RESOURCES INVESTIGATIONS IN 
TENNESSEE: PROGRAMS AND ACTIVITIES 
OF THE U.S. GEOLOGICAL SURVEY, 1987- 


1988, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02559 


SELECTED GEOHYDROLOGIC CHARACTER- 
ISTICS OF THE PATAPSCO AQUIFER AT 
CHALK POINT, PRINCE GEORGES COUNTY, 
MARYLAND, 

Maryland Geological Survey, Baltimore. 

F. K. Mack. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. Maryland Geological Survey Open-File 
Report 88-02-4 (U.S. Geological Survey Open-File 
Report 87-227), 1988. 36p, 16 fig, 5 tab, 11 ref. 


Descriptors: *Geohydrology, *Maryland, *Arte- 
sian aquifers, *Coastal Plain, *Water supply, Wells, 
Water levels, Transmissivity, Maryland Coastal 
Plain, Prince Georges County, Charles County, 
Patapsco aquifers, Calvert County. 


The Cretaceous Patapsco Formation at Chalk 
Point consists of thick beds of clay and silt that 
separate sandy intervals of varying lateral extent. 
Water bearing characteristics of three sand layers, 
the tops of which are at depths of about 850 feet, 
1,000 feet, and 1,500 feet, have been estimated by 
pumping tests. The estimated transmissivity of 
each was 570, 1,500, and 820 feet squared per day, 
respectively, at the sites tested. Water levels in the 
850-foot sand declined from 10 feet above sea level 
to 17 feet below sea level from 1974 to 1986. Water 
levels in the 1,000-foot sand, which has been 
pumped since 1975 at rates ranging from zero to 
0.8 million gallons per day, have declined from 15 
feet above sea level to 23 feet below sea level from 
1973 to 1986. Water levels in the 1,500-foot sand, 
which has not been pumped, have declined from 
15 feet above sea level to 1 foot below sea level 
from 1973 through 1986. Chemical analyses of 
water samples show that except for the slightly 
high concentrations of dissolved iron in the 850- 
foot and 1,000-foot sands, all constituents tested 
met the drinking-water standards of the U.S. Envi- 
ronmental Protection Agency. (USGS) 

W89-02560 


EFFECTS OF FLUCTUATING RIVER-POOL 
STAGES ON GROUNDWATER LEVELS IN 


THE ADJACENT ALLUVIAL AQUIFER IN 
THE LOWER ARKANSAS RIVER, ARKANSAS, 
Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

D. A. Freiwald, and G. D. Grosz. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 87-4279, Dec. 1987. 22p, 9 fig, 3 tab, 4 ref. 


Descriptors: *Rising stage, *Groundwater level, 
*Surface groundwater relations, *Water level fluc- 
tuations, Alluvial aquifer, Arkansas River, Arkan- 
sas, Impoundment effect. 


The U.S. Geological Survey conducted a study in 
cooperation with the U.S. Army Corps of Engi- 
neers to determine the effect of fluctuating the 
lower Arkansas River. A network of 41 wells was 
used to delineate 4 cross sections adjacent to river 
pools 2 and 5 of the McClellan-Kerr Arkansas 
River Navigation System to examine groundwater 
levels at various distances from the river. The 
hydraulic gradient of water levels in the alluvial 
aquifer along these cross sections indicates that the 
river is losing water to the adjacent aquifer. The 
effect on groundwater levels in the alluvial aquifer 
caused by pool-stage fluctuations was most pro- 
nounced at distances less than about 2 miles from 
the Arkansas River. At distances greater than 
about 2 miles, the changes in groundwater levels 
probably were the result of water levels rising in 
the aquifer since the heavy summer irrigation with- 
drawals have ceased. An equation useful for esti- 
mating the distribution of head change an aquifer 
in response to river-pool-stage changes, was ap- 
plied to the study area to estimate the effect of a 1- 
foot rise in pool stage on water levels in the 
adjacent alluvial aquifer after equilibrium condi- 
tions have been established. The theoretical head 
change (rise) in the aquifer was estimated to range 
from 1-foot at the Arkansas River to 0.57 foot at a 
distance of 5 miles away from the river. (USGS) 
W89-02561 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA; AREA 9, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-02563 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA; AREA 8, 

Geological Survey, Montgomery, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-02564 


ELECTED HYDROLOGIC DATA FOR PAH- 
VANT VALLEY AND ADJACENT AREAS, MIL- 
LARD COUNTY, UTAH, 1987, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 7C. 
W89-02569 


WATER RESOURCES INVESTIGATIONS IN 
TENNESSEE: PROGRAMS AND ACTIVITIES 
OF THE U.S. GEOLOGICAL SURVEY, 1987- 


1988, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 9C. 
W89-02570 


SELECTED GROUNDWATER INFORMATION 
FOR THE COLUMBIA PLATEAU REGIONAL 
AQUIFER SYSTEM, WASHINGTON AND 
— 1982-1985: VOLUME I, GEOHYDRO- 


L , 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02572 


SELECTED GROUNDWATER INFORMATION 
FOR THE COLUMBIA PLATEAU REGIONAL 


AQUIFER SYSTEM, WASHINGTON AND 
OREGON, 1982-1985: VOLUME II, WATER 
LEVELS, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02573 


WATER RESOURCES ACTIVITIES OF THE U. 
S. GEOLOGICAL SURVEY IN TEXAS - FISCAL 
YEAR 1987, 

Geological Survey, Austin, TX. Water Resources 
Di 


Vv. 
For primary bibliographic entry see Field 9C. 
W89-02574 


GENERALIZED POTENTIOMETRIC SUR- 
FACE OF THE SPARTA-MEMPHIS AQUIFER, 
EASTERN ARKANSAS, SPRING 1980, 
Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02575 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
COLDWATER SPRING AND JACKSONVILLE 
FAULT AREAS TO SURFACE CONTAMINA- 
TION IN CALHOUN COUNTY, ALABAMA, 
Geological Survey, Montgomery, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-02576 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA, AREA 7, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-02577 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA, AREA 1, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-02578 


GROUNDWATER RESOURCES OF LIME- 
STONE COUNTY, TEXAS, 

Geological Survey, Austin, TX. Water Resources 
Div. 

P. L. Rettman. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. Texas Department of Water Resources 
299, 1987. 97p, 20 fig, 11 tab, 43 ref. 


Descriptors: *Groundwater, *Water quality, *Arti- 
ficial recharge, *Water resources data, *Limestone 
County, *Texas, Water table, Artesian wells, Aqui- 
fer characteristics, Groundwater recharge, Data 
collections, Wilcox Formation. 


Limestone County in east-central Texas has small 
to plentiful groundwater supplies available, de- 
pending upon the location within the county. The 
Wilcox Group in the eastern part of the county has 
adequate supplies to meet the expected future 
water demands. The thicker zones of the Wilcox 
Group can support well yields in excess of 100 
gallons per minute from the Tehuacana Member of 
the Kincaid Formation. The Taylor Marl and Na- 
varro Group furnish only small quantities of 
groundwater to wells in the western part of the 
county. About 0.9 million gallons per day of 
groundwater was used for all purposes in 1980. 
This use has declined since 1955 but is expected to 
increase as additional public-supply and industrial 
wells are being developed. The Wilcox Group is 
capable of annually yielding at least 14,000 acre- 
feet or 11.6 million gallons per day of water to 
wells on a long-term basis. Generally, the ground- 
water is of acceptable quality for most uses. Rela- 
tively high dissolved-solids and iron concentrations 
are the major water quality problems. Water qual- 





ity problems that may be the result of man’s activi- 
ties are limited to a small oilfield area near Mexia. 


(USGS) 
W89-02583 


CONTRIBUTION OF TOXIC © ‘“IEMICALS TO 
GROUNDWATER FOR DOM: :IC ON-SITE 
SEWAGE DISPOSAL SYSTEMS, 
Connecticut Univ., Storrs. Inst. 
sources. 

For primary bibliographic entry see Field 5B. 
W89-02584 


of Water Re- 


HYDROLOGIC ANALYSIS OF THE RIO 
GRANDE BASIN NORTH OF EMBUDO, NEW 
MEXICO, COLORADO AND NEW MEXICO, 
Geological Survey, Denver, CO. Water Resources 
Div. 

G. A. Hearne, and J. D. Dew 

Available from OFSS, USGS, Nie 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 86-4113, 1988. 244p, 39 fig, 30 tab, 130 ref. 


Descriptors: *New Mexico, *Model studies, *Geo- 
hydrology, *Alluvial aquifers, *Hydrologic 
budget, *Surface-groundwater relations, *Rio 
Grande, Evapotranspiration, Precipitation excess, 
Groundwater, Groundwater movement, Rio 
Grande Rift, San Luis basin, San Luis Valley, 
Colorado Costilla Plains, Sunshine Valley, New 
Mexico, Sand Juan Mountains, Sangre de Cristo 
Mountains, Taos Plateu, San Luis Hills. 


Water yield was estimated for each of the five 
regions that represent contrasting hydrologic re- 
gimes in the 10,400 square miles of the Rio Grande 
basin above Embudo, New Mexico. Water yield 
was estimated as 2,800 cubic feet per second for 
the San Juan Mountains, and 28 cubic feet per 
second for the Taos Plateau. Evapotranspiration 
exceeded precipitation by 150 cubic feet per 
second on the Costilla Plains and 2,400 cubic feet 
per second on the Alamosa Basin. A three-dimen- 
sional model was constructed to represent the aqui- 
fer system in the Alamosa Basin. A preliminary 
analysis concluded that: (1) a seven-layer model 
representing 3,200 feet of saturated thickness could 
accurately simulate the behavior of the flow equa- 
tion; and (2) the 1950 condition was approximately 
stable and would be a satisfactory initial condition. 
Reasonable modifications to groundwater with- 
drawals simulated 1950-79 water-level declines 
close to measured value. Sensitivity tests indicated 
that evapotranspiration salvage was the major 
source, 69 to 82 percent, of groundwater with- 
drawals. Evapotranspiration salvage was projected 
to be the source of most withdrawals. (USGS) 
W89-02589 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA, AREA 6, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-02590 


JANUARY 1987 WATER LEVELS, AND DATA 
RELATED TO WATER LEVEL CHANGES, 
WESTERN AND SOUTH-CENTRAL KANSAS, 
Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

B. J. Dague. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-241, 1987. 
161p, 2 fig, 1 tab, 18 ref. 


Descriptors: *Groundwater, *Kansas, *Hydrologic 
data, Water level fluctuations, Data collections. 


Hydrologic data related to water level measure- 
ments were collected in observation wells in west- 
ern and south-central Kansas. The measurements 
were made in midwinter when pumping was mini- 
mal and water levels had recovered, for the most 
part, from the effects of pumping during the previ- 
ous irrigation season. Annual hydrologic data are 
provided for relating water level changes from a 
‘base-reference year’ (predevelopment year), a year 


of abnormally large amounts of precipitation and 
minimum pumpage (1966 or 1974), and each of 
seven consecutive years of measurement (1980-86). 
The ‘base-reference year’ is designated as 1940 for 
the southwestern area, 1944 for the south-central 
area, and 1950 for the northwestern, west-central, 
and Equus beds areas. Data also are provided for 
relating the average annual water-level changes, 
saturated thickness. (USGS) 

W89-02594 


SEASONAL CHANGES IN GROUNDWATER 
LEVELS IN THE SHALLOW AQUIFERS NEAR 
HAGERMAN AND THE PECOS RIVER, 
CHAVES COUNTY, NEW MEXICO, 

Geological Survey, ‘Albuquerque, NM. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4B. 
W89-02601 


GEOPHYSICAL LOGS AND HYDROLOGICAL 
DATA FOR EIGHT WELLS IN THE COYOTE 
SPRING VALLEY AREA, CLARK AND LIN- 
COLN COUNTIES, NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4B. 
W89-02603 


REACTIONS AND TRANSPORT OF TRACE 
METALS IN GROUNDWATER, 

Clarkson Univ., Potsdam, NY. Dept. of Civil and 
Environmental Engineering. 

For primary bibliographic entry see Field SB. 
W89-02644 


GROUND WATER QUALITY AND AGRICUL- 
TURAL PRACTICES. 

For — bibliographic entry see Field 3F. 
W89-02654 


U.S.D.A. AGRICULTURAL RESEARCH SERV- 
ICE COMMITMENT TO GROUND WATER 
RESEARCH, 

Agricultural Research Service, Bushland, TX. 

For primary bibliographic entry see Field 3F. 
W89-02655 


NATIONAL SURVEY OF PESTICIDES IN 
DRINKING WATER WELLS, 

Environmental Protection Agency, Washington, 
DC. Office of Drinking Water. 

For primary bibliographic entry see Field 5B. 
W89-02656 


GROUND WATER CONSERVATION TECH- 
NIQUES: POTENTIAL IMPACTS ON WATER 
USAGE AND QUALITY, 

Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Economics. 

For primary bibliographic entry see Field 3F. 
W89-02658 


EFFECTS OF IRRIGATION PRACTICES ON 
STREAM-CONNECTED PHREATIC AQUIFER 
SYSTEMS, 

Oklahoma Univ., Norman. Dept. of Civil Engi- 
neering and Environmental Science. 

For primary bibliographic entry see Field 3F. 
W89-02661 


GROUND WATER CONTAMINATION FROM 
SALTWATER INTRUSION AND _ LIMITA- 
TIONS ON AGRICULTURAL ACTIVITIES, 
North Texas State Univ., Denton. Inst. of Applied 
Sciences. 

For primary bibliographic entry see Field 5B. 
W89-02662 


IMPACTS OF AGRICULTURAL CHEMICALS 
ON GROUND WATER QUALITY IN IOWA, 
Geological Survey, Iowa City, IA. 

For primary bibliographic entry see Field 5B. 


WATER CYCLE—Field 2 


Groundwater—Group 2F 


ASSESSING SOME POTENTIALS FOR 
CHANGING AGRONOMIC PRACTICES AND 
IMPROVING GROUND WATER QUALITY: 
IMPLICATIONS FROM A_ 1984 IOWA 
SURVEY, 

Iowa State Univ., Ames. 

For primary bibliographic entry see Field 5G. 
W89-02669 


INVESTIGATION OF NITRATE CONTAMINA- 

TION IN SHALLOW GROUND WATERS 

NEAR WOODWARD, OKLAHOMA, 

— Water Resources Board, Oklahoma 
ity. 

For primary bibliographic entry see Field 5B. 

W89-02671 


NATIONAL ASSESSMENT OF GROUND 
WATER CONTAMINATION FROM PESTI- 
CIDES AND FERTILIZERS, 

Oklahoma Univ., 
Ground Water Inst. 
For primary bibliographic entry see Field 5B. 
W89-02673 


Norman. Environmental and 


QUANTITATIVE STUDIES OF BIODEGRADA- 
TION OF PETROLEUM AND SOME MODEL 
HYDROCARBONS IN GROUND WATER AND 
SEDIMENT ENVIRO) 

Bemidji State Univ., MN. Center for Environmen- 
tal Studies. 

For primary bibliographic entry see Field 5B. 
W89-02674 


INCENTIVES AND _ INSTITUTIONS TO 
REDUCE PESTICIDE CONTAMINATION OF 
GROUND WATER, 

California Univ., Berkeley. Dept. of Agricultural 
and Resource Economics. 

For primary bibliographic entry see Field 5G. 
W89-02677 


POULTRY MANURE MANAGEMENT AND 
GROUND WATER QUALITY: THE DELA- 
WARE SOLUTION, 

Delaware Univ., Newark. Coll. of Agricultural 
Sciences. 

For primary bibliographic entry see Field SG. 
W89-02678 


NITROGEN AND GROUND WATER PROTEC- 
TION. 

Agricultural Research Service, Durant, OK. 

For primary bibliographic entry see Field 5G. 
W89-02679 


GROUND WATER AND AGRICULTURE: AD- 
DRESSING THE INFORMATION NEEDS OF 
PENNSYLVANIA’S CHESAPEAKE BAY PRO- 
Pennsylvania State Univ., University Park. Dept. 
of Agricultural Engineering. 

For primary bibliographic entry see Field 5G. 
W89-02680 


DEVELOPING A STATE GROUND WATER 
POLICY IN THE CORN BELT: THE IOWA 
CASE, 

IT Corp., Monroeville, PA. 

B. P. Borofka, C. S. Cousins-Leatherman, and R. 
D. Kelley. 

IN: Ground Water Quality and Agricultural Prac- 
tices. Lewis Publishers, Chelsea, Michigan. 1987. p 
389-395, 3 fig. 


Descriptors: *Water policy, *State jurisdiction, 
*Management planning, *Water pollution control, 
*Groundwater pollution, *Agriculture, *lowa, Ag- 
ricultural watersheds, Wells, Nitrate. 





Field 2—WATER CYCLE 


Group 2F—Groundwater 


An overall groundwater protection strategy which 
assesses all potential sources of groundwater con- 
tamination including those associated with agricul- 
ture was developed in Iowa. Surveys indicate that 
68 percent of all municipal drinking water in lowa 
is derived from groundwater as well as approxi- 
mately 100 percent of the private rural drinking 
water. There are several studies which indicate 
that nitrate contamination is more than a surface 
water or runoff problem in Iowa. The problem is 
getting more serious as rates of fertilizer apprecia- 
tion increase. The problem may not be limited to 
shallow groundwater exclusively. Due to the pres- 
ence of fractured bedrock in parts of Iowa, agricul- 
tural drainage wells were commonly used for 
draining wetlands to create cultivated farmland. A 
preliminary survey of public water supplies found 
detectable residues of commonly used pesticides in 
57 percent of the wells sampled. Several types of 
pesticides have been routinely detected, including 
five herbicides and three insecticides: atrazine, 
bladex, sencor, dual, lasso, dyfonate, counter, and 
bolstar. A goal has been set for Iowa’s Ground 
Water Protection Strategy: to develop a unified 
approach among all federal, state, and local pro- 
grams in Iowa in order to prevent groundwater 
contamination, to restore groundwater quality in 
areas where pollution has occurred and to maintain 
an adequate supply of acceptable quality ground- 
water for lowa’s projected uses and demands. The 
strategy development steps include: identification 
of the problem; identification of policy and pro- 
gram alternatives; selection of management op- 
tions; application of the technical assessment. Sev- 
eral pieces of environmental legislation were 
passed by the Iowa House and Senate. Several bills 
are waiting for the governor’s signature: landfill 
ban by 1997; a one-time test of municipal water 
supplies for pesticides; testing of bottle water for 
contaminants; testing/certification of home water 
treatment devices; and proposed use of the Exxon 
Rebate for education and demonstration project. 
The end results would lead to conservation of 
natural gas and gasoline, as well as protection of 
the groundwater. (See also W89-02654) (Davis- 
PTT 


W89-02681 


GROUNDWATER HYDROLOGY, 

Rijksinstituut voor de Volksgezondheid en Milieu- 
hygiene, Bilthoven (Netherlands). Lab. for Soil 
and Groundwater. 

W. Cramer. 

IN: Hydrology 2000. International Association of 
Hydrological Sciences, Inst. of Hydrology, Wal- 
lingford, England. IAHS Publication No. 171, 
1987. p 17-25. 


Descriptors: *Geohydrology, *Groundwater, *Re- 
search priorities, Hydrology, Groundwater deple- 
tion, Saline water intrusion, Groundwater pollu- 
tion, Geothermal studies, Groundwater manage- 
ment. 


Awareness is growing of the problems associated 
with overdrawn aquifers and of the unwanted side- 
effects of groundwater exploitation, such as subsid- 
ence, salt water intrusion, reduction in crop yield 
and a decrease in surface water discharge. The 
current scope of groundwater hydrology is ex- 
tremely wide and the research field is quite dynam- 
ic as a result of academic challenges as well as 
current problems relating to water supply, envi- 
ronmental protection and subsurface engineering 
activities (i.e., groundwater exploitation, brackish 
or saline water intrusion, subsidence, agricultural 
production, soil and groundwater pollution, geo- 
logical disposal, in situ conditions, geothermal 
energy, natural environment, groundwater man- 
agement). On the basis of the achievements so far, 
we may have gained a fair conceptual understand- 
ing of the entities, structure and processes which 
constitute hydrogeological systems. One of the 
greatest challenges in the coming years lies in the 
urgent need to quantify the parameters which 
characterize these systems at different scales and 
with the required reliability. (See also W89-02717) 
(Lantz-PTT) 

W89-02720 


NEW DIRECTIONS IN KARST. 


Proceedings of the Anglo-French Karst Symposi- 
um, Symposium 1983. Geo Books, Norwich, Eng- 
land. 1986. 613p. 


Descriptors: *Karst, *Karst hydrology, *Geohy- 
drology, *Sinks, Chemical properties, Geomorpho- 
logy, Alkalinity, Tropical regions, Limestone, 
Groundwater movement, Aquifers, Geology, Ra- 
dioactive tracers, Caves. 


The Anglo-French Karst Symposium was held in 
England and also in Wales in 1983 with the col- 
laboration of the Association Francaises du Karsto- 
logie. The theme of the Symposium was New 
Directions in Karst and the intention was to dem- 
onstrate both in the paper sessions and the field 
excursions the application and relevance of con- 
temporary methods and techniques in karst geo- 
morphology. The papers reflected the use of many 
of the modern tools employed in karsts including 
isotope and radiometric dating techniques, palynol- 
ogy and hydrochemical methods. Some papers dis- 
cussed the more detailed work being carried out in 
tropical areas and the Peoples Republic of China. 
Interest in the developing field of biological ero- 
sion was highlighted by several of the studies one 
of which raised the issue of a morphologically 
distinct phytokarst. A renewed interest in the long- 
term evolution of karst is seen in the papers on 
paleokarst and in the field excursion to South 
Wales. The papers are grouped under seven sec- 
tions: karst processes, karst rocks and structures, 
karst hydrology, karst caves, tropical karst, karst 
pavements, and the evolution of karsts. (See W89- 
02729 thru W89-02742) (Geiger-PTT) 

W89-02728 


ALKALINITY MEASUREMENTS IN 
WATER STUDIES, 

Lancaster Univ. (England). Dept. of Geography. 
L. Rose, and P. Vincent. 

IN: New Directions in Karst. Geo Books, Nor- 
wich, England. 1986. p 1-15, 1 fig, 5 tab, 15 ref, 
append. 


KARST 


Descriptors: *Water analysis, *Karst, *Karst hy- 
drology, *Alkalinity, Chemical properties, Hydro- 
gen ion concentration, Spring water, Carbon diox- 
ide, Calcium, Magnesium, Vegetation effects, Pick- 
nett-Trombe simulation, Gait Barrows National 
Nature Reserve, England. 


A rigorous but simple titrimetric method for the 
determination of the alkalinity of karst waters is 
described. Alkalinity is here defined as a measure 
of dissolved Ca(Mg)CO3. Standard calcium/mag- 
nesium estimations measure these cations from all 
sources. Alkalinity does not change when CO2 is 
added or removed. Spring waters which emerge 
from the base of pavements at Gait Barrows Na- 
tional Nature Reserve are very close to Picknett/ 
Trombe saturation. Downstream pH rises without 
any change in the alkalinity of the waters. From 
the alkalinity measurements, the saturation condi- 
tions of the spring water, and hence a minimum 
pCO2 were calculated. Variation in pCO2 among 
the spring waters is attributable to the variation in 
soil/vegetation cover of the respective catchment 
areas. (See also W89-02728) (Author’s abstract) 
W89-02729 


CONTROLS ON THE COMPOSITION OF 
AUTHIGENIC PERCOLATION WATER IN 
THE BURREN, IRELAND, 

Bristol Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 2K. 
W89-02730 


CHEMICAL WEATHERING OF THE EAST 
YORKSHIRE CHALK, 

London Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2K. 
W89-02731 


PHYTOKARST, BLUE-GREEN ALGAE AND 
LIMESTONE WEATHERING, 

University Coll., London (England). Dept. of Ge- 
ography. 

For primary bibliographic entry see Field 2K. 
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W89-02732 


GEOLOGICAL STRUCTURE: AN IMPORTANT 
FACTOR CONTROLLING KARST DEVELOP- 
MENT, 

* eee Sinica, Beijing (China). Inst. of Geogra- 
phy. 

S. L. Hua. 

IN: New Directions in Karst. Geo Books, Nor- 
wich, England. 1986. p 165-174, 5 fig, 1 tab, 10 ref. 


Descriptors: *Geohydrology, *Geologic structure, 
*Karst, *Geology, *Karst hydrology, Geomorpho- 
logy, Carbon dioxide, Limestone, Carbonates, 
Geologic fractures, Springs, Caves, Tectonics. 


The effect of geological structures on karst devel- 
opment has been systematically studied. It is possi- 
ble that geological structure is more important for 
karst development than the lithology of carbonate 
rocks, types of hydrocirculation, pCO2 and climat- 
ic factors such as temperature and precipitation. 
The nature of regional tectonics determines the 
spatial distribution characteristics of carbonate 
rocks and karst development. The arrangement of 
formations affects the spatial location of karst, 
which is generally in more soluble rocks near the 
contact zone between two kinds of lithology. Syn- 
clines commonly constitute the collecting and stor- 
ing structures of karst water, and surface and sub- 
surface karst often develops. Anticlines usually 
form the dividing structures between surface and 
subsurface water. When the rocks are fractured 
and destroyed by tectonic movements karst may 
develop well. The axial parts of folds are the 
places where stress concentrates, and deformation 
is strong; there the zone of karst water abounds 
and karst develops. It is obvious that most 
branches and main passages of underground drain- 
age systems, poljes, and big springs are connected 
with fractures and correlate with faults. The exist- 
ence of deep and big faults promotes deep water 
circulation and karst development. (See also W89- 
02728) (Author’s abstract) 
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Natural variations in stable isotopes in the hydrolo- 
gical cycle have provided valuable information in 
many areas worldwide, and most successfully 
where extremes of climatic seasonality or relief 
exist. A project was initiated to assess the viability 
of the technique in the United Kingdom. Oxygen 
isotope results are presented for the Malham area, 
North Yorkshire. The isotopic input in monthly 
precipitation was found to be only weakly season- 
al, although the range of variations is significantly 
(approximately 100 times) larger than the estimated 
measurement error. A finer structure was revealed 
at shorter timescales, and this may be of relevance 
for detailed hydrological tracing, especially if suit- 
able input spikes could be predicted reliably. Vari- 
ations of input with altitude, however, were found 
to be erratic. Monthly samples of ground and 
surface waters exhibited relatively smaller delta 
Oxygen (18) isotope variations, indicating early 
mixing and storage of waters in the soil and/or 
upper karstic zone, with some evidence of the 
persistance of winter recharge. The complexity of 
the mixing process is exemplified in an examination 
of a storm hydrograph at Waterhouses Spring, 
where the marked chemical response is distinct 
from the small isotopic variations observed. In 
contrast with the smoothing of the input signal in 





groundwater, a robust, naturally enhanced and 
clearly seasonal isotope signal was discovered in 
the waters of Malham Tarn (a natural lake), and 
this suggests a useful application in the study of 
leakage from, and interconnections with, surface 
storage water bodies. It is concluded that although 
the isotope technique reveals information not ob- 
tainable by conventional hydrological methods, it 
is unlikely that it could ever be used in isolation 
and is more correctly regarded, therefore, as a new 
dimension rather than a new direction in karst 
hydrology. (See also W89-02728) (Author’s ab- 
stract) 
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The western part of the central lowland of Ireland 
in eastern County Galway, eastern County Mayo 
and County Roscommon, is an area of subdued 
topography rarely rising over 60 m above sea 
level. It is underlain by Carboniferous limestone 
mantled with varying thicknesses of glacial and 
fluvioglacial material. The landforms are in part of 
glacial origin and in part karstic, and include many 
turloughs (seasonal lakes). Techniques from karst 
hydrology (e.g., dye tracing) and from convention- 
al geohydrology (e.g., water table mapping from 
borehole data) have been used in the area. These 
have demonstrated that the groundwater hydrolo- 
gy is intermediate in type between a non-karstic 
diffuse flow aquifer, and the conduit dominated 
groundwater flow system characteristic of most 
karstic terrains. (See also W89-02728) (Author’s 
abstract) 
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Fluctuations in karst water temperatures from 15 
sampling sites in the Malham area of northwest 
Yorkshire are presented. Springs draining into 
Malham Tarn have narrow temperature ranges 
(standard deviations = 0.12 to 0.22 C), with a 
mean value of 7.39 C. The possibility of lake water, 
formerly ponded beneath and behind glacier ice, 
being periodically released by advection is dis- 
cussed. The role of such abrupt, large-scale re- 
leases in the shaping of spectacular limestone land- 
forms in the vicinity is considered. (See also W89- 
02728) (Author’s abstract) 
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Studies of the morphology and sedimentary infill 
of abandoned drainage networks in tropical karst 
towers in Selangor, Peninsular Malaysia have en- 
abled four major phases of hydrological develop- 
ment to be reco . These have allowed a 
partial reconstruction of the sequence of landform 
and drainage development in the area. The avail- 
able evidence suggests that this development began 
during or prior to the Lower Quaternary, indicat- 
ing a considerable age for tower karst formation in 
the region. The fossil drainage networks therefore 
provide an indication of environmental conditions 
during a period within which little is known of 
environmental history in Peninsular Malaysia, con- 
firming the value of karst features for palaeoenvir- 
onmental reconstruction in areas which have expe- 
rienced a histories of erosion. (See also W89- 
02728) ey or’s abstract) 
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Gait Barrows National Nature Reserve has some 
of the best developed low-altitude limestone pave- 
ments in the British Isles. A characteristic feature 
of these p in the p of both active 
and fossil kamenitzas. To gain some insight into the 
karstic processes involved in the development of 
kamenitzas, a sample of 11 solution pits was chosen 
for detailed study. Weekly water samples were 
analyzed for Ca, Mg, pH, and conductivity. Vari- 
ations in the water chemistry between kamenitzas 
is attributable to such variables as biological activi- 
ty and catchment area. The location of kamenitzas 
appears to be strongly controlled by the presence 
of calcite veins, which traverse the pavements. 
Veins that stand proud on the pavement become 
rooves within the kamenitza. Dissolution and 
tacture of the calcite veins within the bases of a 
kamenitza eventually lead to water leakage and 
termination of kamenitza development. (See also 
W89-02728) (Author’s abstract) 
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The Yorkshire Dales region is one of spectacular 
glaciokarst containing extensive cave systems. Ura- 
nium series determinations of stalagmite ages allow 
estimates of the dates of cave passage drainage 
when contem valley floors were at lower 
levels. Tentative results for three valleys west of 
Ingleborough suggest a mean rate of valley floor 
excavation of 0.12 m per 1000 years, and a history 
of the Dales extending over at least a million years. 
(See also W89-02728) (Author’s abstract) 
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A finite element computer program was used to 
study the im . -" of depth on the groundwater 
surface on the Soil-Structure Interaction (SSI 
problem, in this summary of the second year’s 
effort on the subject of the influence of foundation 
groundwater on SSI phenomenon. The formula- 
tion used is based on the Biot dynamic equations of 
motion for both the solid and fluid phases of a 
typical soil. Frequency dependent interaction coef- 
ficients were then generated for the two-dimen- 
sional plane problem of a rigid surface footing 
moving against a linear soil. The soil is considered 
dry above the GWT (groundwater table) and fully 
saturated below. The results indicate that interac- 
tion coefficients are significantly modified as com- 
pared to the comparable values for a dry soil, 
particularly for the rocking mode of response, if 
the GWT is close to the foundation. As the GWT 
moves away from the foundation, these effects 
decrease in a relatively orderly fashion for both the 
horizontal and rocking modes of response. For the 
vertical interaction coefficients, the rate of conver- 
gence to the dry solution is frequency dependent. 
Calculations were made to study the impact of the 
modified interaction coefficients on the response of 
a typical nuclear reactor building. The amplifica- 
tion factors for a stick model placed atop a dry and 
saturated soil were computed. It was found that 
pore water caused the rocking response to de- 
crease, and translational response to increase, over 
the frequency range of interest, as compared to the 
response on dry soil. (Author’s abstract) 
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An environmental isotope technique was applied 
to the geohydrological study of Southern Do- 
brudja, a region fully justifying an isotopic study at 
a regional scale both due to the importance of 
ground aquifers and to the rate of anthropic 
changes. In the study of karst-chalky aquifers in 
the area, more than with other types of aquifers, 
the isotopic methods proved very useful in specify- 
ing certain essential aspects of the hydrodynamic 
situation and even of quantitative assessments of 
some geohydrological parameters otherwise im- 
possible to obtain by classical methods of study. 
One unique aspect clearly brought to the fore is 
the importance of tectonics in determining the 
regional hydrodynamic pattern of the Barremian- 
Jurassic aquifer. The drainage areas, both the one 
in the north-east of the region and the one in the 
south-east are conditioned by the existence of two 
regional fractures: the Capidava-Ovidiu and the 
Mangalia faults, respectively; the zones with as- 
cending leakage at the Barremian-Jurassic and at 
the Sarmatian levels are also influenced by tecton- 
ics, namely, by the faults delimiting the Tuzla- 
Topraisar horst. The Sarmatian waters proved to 
be recharged mainly from surface waters circulat- 
ed in the region while the Barremian-Jurassic ones 
are recharged from meteoric waters exclusively 
and having fallen during the cold season in higher 
regions situated south from Romania’s territory. It 
was also proved that the extensive hydraulic and 
land reclamation works in the area were echoed at 
the level of the Sarmatian aquifer but failed to 
influence the Barremian-Jurassic which is better 
screened. The radiocarbon analyses proved very 
useful in defining the groundwater flow model, 
particularly in the case of the Barremian-Jurassic. 
The processing of these analyses in view of per- 
forming corrections with various methods hinted 
at the fact that, in the case of carbonated aquifers, 
the methods employed reduce the radiometric age 
by down to 40%, substantially more than with 
some porous aquifers of comparable ages. (Lantz- 
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An investigation was conduced to define the con- 
figuration and hydrology of the rock surface upon 
which the sand aquifers and confining beds of the 
Southeastern Coastal Plain aquifer system were 
deposited. The base of the Southeastern Coastal 
Plain aquifer system consists of crystalline rocks, 
saprolite, Paleozoic rocks, Triassic sedimentary 
rocks (some of which are intruded by basalt), and 
Jurassic sedimentary rocks. The permeability of 
these rocks is extremely low and little exchange of 
water occurs upward to the overlying Cretaceous 
aquifers. Porosity values are in the range of 10% 
or less in some of the rocks, indicating little water 
is stored in them. The transmissivity values are 
extremely low, indicating very slow movement of 
water in these rocks. The small volume of water 
moving at a very slow rate has a long residence 
time and is usually mineralized to a greater degree 
than water in the more permeable overlying sedi- 
ments. (Peters-PTT) 
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The Advisory Group Meeting noted that the use 
of different existing and potentially-available ap- 
proaches and methodologies in the development of 
models for quantitative evaluations of groundwater 
tracers are very much governed by various factors 
such as the type of aquifer systems considered, the 
size and scale of tracer experiments, the extent and 
availability of basic data on relevant hydrological, 
geological, hydrogeological, and other parameters. 
Invited review papers and working documents pre- 
sented were aimed to provide: (1) a thorough 
review of the existing methodologies that could be 
practically employed for quantitative interpreta- 
tion of tracer data for various hydrological prob- 
lems involved in groundwater systems; (2) detailed 
appraisal of limitations and data requirements for 
different possible approaches in development of 
mathematical models for a tracer case; and (3) basis 
and framework for further developments and re- 
search needed in this field. This publication brings 
together these review and working paters. (See 
W89-03010 thru W89-03017) (Shidler-PTT) 
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A general review of the mass-transport mecha- 
nisms in saturated groundwater flow and related 
basic concepts are Mh Topics discussed in- 
clude description of the medium, transport mecha- 
nisms for a conservative element, description of 
the boundaries, retarding mechanisms, and limits of 
the dispersion theory. Also treated are available 
methodologies for the numerical simulation of 
mass transfer, such as extension of analytical solu- 
tions, discretized methods, methods of characteris- 
tics, simulation of retarding phenomena, and appli- 
cability of the numerical methods of simulation to 
tracer tests. (See also W89-03009) (Shidler-PTT) 
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Advantages and limitations are reviewed of mathe- 
matical models applied to the interpretation of 
artificial experiments and environmental tracer 
tests. It concludes that the dispersion equation, 
coupled, when necessary, with mass-transfer equa- 
tions, is the best possible model for solving practi- 
cal problems related to the transport of solutes in 
both porous and densely-fissured media. The short- 
comings and limitations of the dispersion equation 
should be recognized particularly while dealing 
with scale effects in macrodispersion. A better 
understanding of the mechanism of macrodisper- 
sion may be obtained from stochastic models. 
When designing a tracer experiment, or interpret- 
ing experimental results, it is important to remem- 
ber that a conservative tracer does not necessarily 
reflect the bulk movement of water directly be- 
cause an ideal tracer for water molecules does not 
mean an ideal tracer for the flow (mass transport) 
of water. The carbon-14 method and other tracer 
methods do not yield the velocity of water (real 
age of water) in fissured rocks, because of tracer 
diffusion into stagnant water in the micropores of 
the rock matrix. Even though considerable 
progress has been achieved in the development of 
models for the interpretation of environmental 
data, a good fit of a mathematical model to the 
experimental data is a necessary, but not sufficient, 
condition for regarding the model as valid. The 
theory of tracer data in variable-flow systems 
seems to be in the initial stages of development; no 
experimental evidence exists on the applicability of 
approaches developed so far, with the exception of 
the relatively easy-to-apply multi-box approach. 
(See also W89-03009) (Shidler-PTT) 
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Many of the mechanisms which influence tracer 
movement in fissured rock are well-understood in 
principle. This paper describes the basic physical 
processes involved. Mathematical models and 
methodologies used in evaluating tracer experi- 
ments in fractured aquifer systems are also re- 
viewed. There are several processes which as yet 
have not been much studied and which seem to 
play a large and sometimes dominating role. Chan- 
neling and matrix diffusion can strongly influence 
the movement of artificial as well as natural tracers 
in fissured rock. There are mechanisms which are 
suspected of taking place (e.g., diffusion into stag- 
nant zones other than the micropores of the 
matrix) which could have a considerable influence. 
The large number of processes influencing field 
experiments make it very difficult to evaluate the 
parameters describing these processes with any 
confidence. Independent laboratory measurements 
or other independent observations would increase 
the level of confidence in the evaluation of experi- 
ments. (See also W89-03009) (Shidler-PTT) 
W89-03014 


COMPUTER MODELLING OF CONFINED 
AQUIFER SYSTEMS FOR INTERPRETATION 
OF CHEMICAL AND ENVIRONMENTAL ISO- 
TOPE DATA, 

Niedersaechsisches Landesamt fuer Bodenfors- 
chung, Hanover (Germany, F.R.) 

M. A. Geyh. 

IN: Mathematical Models for Interpretation of 
Tracer Data in Groundwater Hydrology. Interna- 
tional Atomic Energy Agency, Vienna, Austria. 
1986. p 165-179, 7 fig, 16 ref. 


Descriptors: *Groundwater movement, *Tracers, 
*Data interpretation, *Computer models, *Con- 
fined aquifers, Isotope studies, Steady flow, Hy- 
draulic conductivity, Unsteady flow, Geohydro- 
logy. 


A simple numerical solution of the two-dimension- 
al hydraulic model for steady-state flow in con- 
fined aquifer systems is presented. The hydraulic 
conductivity of the confining bed can be deter- 
mined with a minimum of field data or analysis of 
the chemical and isotopic compositions and with 
the possibility of quickly adapting the model to the 
particular field situation. A promising field of theo- 
retical improvement to the hydraulic model is the 
implementation of non-steady-state flow to esti- 
mate needed initial field data from the changes in 
chemical and isotopic compositions with time in 
areas pumped for long periods of time. In addition, 
it may become possible to derive hydrogeological 
field parameters from the temporal behavior of the 
load in the groundwater. (See also W89-03009) 
(Shidler-PTT) 
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Classical experimental (the ‘two-well pulse’ 
method) and theoretical (hydrodispersive scheme) 


methodologies commonly used to analyze porous 
media were applied to the Nardo’ Aquifer in south- 
ern Italy. The results were satisfactory only in the 
case of natural flow. Recent pumping tests indicat- 
ed that tracer spreading was highly sensitive to 
pumping rate. A more thorough analysis is needed 
to understand the effective characteristics of the 
transport mechanisms. (See also W89-03009) (Au- 
thor’s abstract) 
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INTERPRETATION OF ISOTOPE DATA 
UNDER TIME VARIANT FLOW CONDITIONS, 
International Atomic Energy ane Vienna 
(Austria). Div. of Research and Labs 

For rid bibliographic entry see Field 7C. 
W89-03017 


LAND SUBSIDENCE IN bey A — JOAQUIN 
VALLEY, CALIFORNIA, AS O} 


For primary bibliographic Pog see Field 6G. 
W89-03018 
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Geological factors in the Basin and Range prov- 
ince in Utah are more favorable for the occurrence 
of geothermal resources than in other areas on the 
Colorado Plateaus or in the Middle Rocky Moun- 
tains. These geologic factors are principally crustal 
extension and crustal thinning during the last 17 
million years. Basalts as young as 10,000 years 
have been mapped in the area. High-silica volcanic 
and intrusive rocks of Quaternary age can be used 
to locate hydrothermal convection systems. Drill- 
ing for hot, high-silica, buried rock bodies is most 
promising in the areas of recent volcanic activity. 
Southwestern Utah has more geothermal potential 
than other parts of the Basin and Range province 
in Utah. The Roosevelt Hot Springs area, the Cove 
Fort-Sulphurdale area, and the area to the north as 
far as 40 kilometers from them probably have the 
best potential for geothermal development for gen- 
eration of electricity. Other areas with estimated 
reservoir temperatures greater than 150 C are 
Thermo, Monroe, Red Hill (in the Monroe-Joseph 
Known Geothermal Resource Area), Joseph Hot 
Springs, and the Newcastle area. The rates of heat 
and water discharge are high at Crater, Meadow, 
and Hatton Hot Springs, but estimated reservoir 
temperatures there are less than 150 C. Additional 
exploration is needed to define the potential in 
three additional areas in the Escalante Desert. (Au- 
thor’s abstract) 
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The hydrologically important aquifers in northern 
Missouri are (1) alluvial valley deposits, (2) surfi- 
cial deposits of glacial drift, (3) the Mississippian 
—_ and (4) the Cambrian-Ordovician aquifer. 
ie Cambrian-Ordovician aquifer was studied in 
detail. The construction of detailed potentiometric 
maps and the results of modeling studies of the 
Cambrian-Ordovician aquifer show that an eight 
county region immediately north of the Missouri 
River has a local freshwater flow system independ- 
ent of the regional saline-water flow system. Po- 
tentiometric divides prevent saline water from en- 
tering this freshwater area. Part of the saline water 
discharges in Chariton and southern Howard 
Counties. The remainder flows eastward into IIli- 
nois. In the freshwater region, water enters the 
Cambrian-Ordovician pier by vertical leakage 
from the overlying Mississippian limestone forma- 
tion and infiltration of precipitation where the aq- 
uifer crops out atop the Lincoln fold. The freshwa- 
ter discharges along the Missouri and Mississippi 
Rivers. A two-dimensional model of the Cambrian- 
Ordovician aquifer in northeastern Missouri was 
calibrated to prepumping steady-state conditions 
and to 1965 and May 1979 transient potentiometric 
surfaces. The model was used to predict effects of 
future water withdrawals at two potential rates: (1) 
continued withdrawal at 1980 pumping rates, and 
(2) accelerated withdrawal, increasing by 1% per 
yr more than 1980 pumping rates. Under both 
conditions the potentiometric surface approaches 
steady state by 1990. The groundwater divides are 
pos migrating southward due to present (1983) 
mping stresses on the freshwater part of the 
pee er and will continue in the future. This will 
allow saline water to move into former freshwater 
areas at a rate estimated to be 5 to 15 ft per yr by 
1990. (Author’s abstract) 
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During 1980, 3.25 billion acre-feet of drainable 
water was stored in the High Plains aquifer. Ap- 
proximately 65 percent of the water in storage was 
in Nebraska, and 12 percent was in Texas. New 
Mexico, the State with the smallest water resource 
in the High Plains, had only 1.5 percent of the 
volume of water in storage. The quality of water in 
the aquifer generally is suitable for irrigation use 
but, in many places, the water does not satisfy 
EPA drinking-water regulations. Excessive con- 
centration of dissolved solids, fluoride, chloride, 
and sulfate occur in parts of the aquifer in all 
States. Annual pumpage of ground water for irri- 
gation increased from about 4 million acre-feet 
during 1949 to nearly 18 million acre-feet during 
1980. As of 1980, water levels had declined more 
than 10 feet in 50,000 square miles and more than 
50 feet in 12,000 square miles from predevelopment 
levels. Water-level declines of as much as 200 feet 
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had occurred since irrigation started, and the 
volume of water in storage in the aquifer had 
decreased by 166 million acre-feet. Simulation of 
baseline pumpage from the High Plains aquifer 
showed that between 1980 and 2020, water-level 
declines in excess of 100 feet would occur in areas 
totaling about 15,500 square miles in parts of all 
States except South Dakota and Wyoming. The 
maximum 1980-to-2020 water-level decline was 
projected to be nearly 250 feet in northern Texas. 
(See also W89-03031) (Author’s abstract) 
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The U.S. Geological Survey conducted a geohy- 
drologic study of the — Plains regional aquifer 
system to help State and local agencies manage the 
groundwater resource. Digital, finite-difference 
models of the groundwater flow system in the 
southern, central, and northern High Plains were 
developed during the study. The calibrated models 
were used to project future water levels based on a 
baseline strategy (continuation of current econom- 
ic trends and government policies) and on alterna- 
tives involving a voluntary reduction in water use 
(management strategy 1) and a mandatory reduc- 
tion in water use (management strategy 2). In the 
southern High Plains, the total simulated pumpage 
from 1980 to 2020 would be 113 million acre-feet 
for the baseline strategy, 109 million acre-feet for 
management strategy 1, and 88 million acre-feet 
for management strategy 2. For the baseline strate- 
gy, water levels in the southern High Plains are 
projected to decline more than 150 feet between 
1980 and 2020 in about 700 square miles. In the 
central High Plains, simulated pumpage from 1980 
to 2020 would be 158 million acre-feet for the 
baseline strategy, 178 million acre-feet for manage- 
ment strategy 1, and 138 million acre-feet for man- 
agement strategy 2. For the baseline strategy, 
water levels in the central High Plains are project- 
ed to decline more than 100 feet from 1980 to 2020 
in about 3,000 square miles. In the northern High 
Plains, simulated pumpage from 1980 to 2020 
would be 357 million acre-feet for the baseline 
strategy, 360 million acre-feet for management 
strategy 1, and 271 million acre-feet for manage- 
ment strategy 2. For the baseline strategy water 
levels in the northern High Plains are projected to 
decline more than 100 feet from 1980 to 2020 in 
about 10,000 square miles. (See also W89-03030) 
(Author’s abstract) 
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The purpose of this report is to describe the late 
Cenozoic subsurface geology of the Central 
Valley. Such knowledge is necessary for proper 
management of the groundwater resources of the 
valley. Although continental rocks and deposits of 
Tertiary and Quaternary age compose a number of 
formations and informal deposits, in total they 
constitute the major aquifer of the Central Valley. 
In most places, similarity in sediment type between 
the continental deposits and some underlying rocks 
and deposits and even between separate units of 
continental rocks and deposits makes mapping of 
subsurface geologic contacts difficult if not practi- 
cally impossible. Continental rocks and deposits of 
Tertiary and Quaternary age include (1) the Kern 
River Formation; (2) the Laguna Formation; (3) 
the Tulare Formation; (4) the Tehama Formation; 
and (5) a number of younger formations, as well as 
some informally named deposits. These deposits 
and formations also include lacustrine and marsh 
deposits, which are much thicker and more exten- 
sive in the San Joaquin Valley than in the Sacra- 
mento Valley. Lacustrine and marsh deposits crop 
out in the San Joaquin Valley but not in the 
Sacramento Valley. Continental deposits of Qua- 
ternary age crop out chiefly along the major rivers 
and streams of the valley as well as other low-lying 
areas; the deposits include river deposits, flood- 
basin deposits, and sand dunes. The large, asym- 
metrical, northwestward-trending structural 
trough of the Central Valley is the principal struc- 
ture controlling the occurrence and movement of 
yee in the area. (Author’s abstract) 
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The Northern Great Plains Regional Aquifer- 
System Analysis is the first of a series of planned 
nationwide regional geohydrologic studies. The 
geologic framework within which the groundwat- 
er flow system operates has been defined. The 
study area basically consists of high-land areas of 
sediment sources and basin areas of sediment depo- 
sition. The spatial distribution of hydraulic pres- 
sure has been portrayed as potentiometric surfaces 
mapped for several aquifers. The implied ground- 
water flow system is one of recharge in and near 
the highland areas in the western and southwestern 
part of the study area and one of generally east- 
ward and northeastward flow of ground water 
toward areas of discharge in Canada, North 
Dakota, and South Dakota. The distribution of 
chemical quality of the groundwater has been de- 
fined with available data, and the mechanisms con- 
trolling changes in chemical quality have been 
interpreted. The entire system of groundwater 
flow has been defined as a conceptual model and 
has been simulated with a mathematical model. 
Five major aquifers have been defined and simulat- 
ed, and the digital model has been used to interpret 
areas and rates of recharge, areas and rates of 
discharge, areas and rates of leakage, and rates and 
directions of flow. The model has been further 
used to simulate several hypothetical pumping al- 
ternatives to determine the cause-and-effect rela- 
tionship between pumping, drawdown, and as- 
sumed conditions. (Author’s abstract) 

W89-03033 


SUMMARY OF THE HYDROLOGY OF THE 
FLORIDAN AQUIFER SYSTEM IN FLORIDA 
AND IN PARTS OF GEORGIA, SOUTH CARO- 
LINA, AND ALABAMA, 


Geological Survey, St. Simons Island, GA. 

R. H. Johnston, and P. W. Bush. 

Available from Books and Open-File Reports Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Professional Paper 1403-A, 1988. 24p, 7 fig, 3 tab, 
79 ref, 4 plates in pocket (Regional Aquifer-Sys- 
tems Analysis). 


Descriptors: *Aquifer systems, *Geohydrology, 
*Florida, *Georgia, *South Carolina, *Alabama, 
Water supply, Aquifer characteristics, Carbonate 
rocks, Permeability, Groundwater movement, 
Karst hydrology, Springs, Water table decline, 
Saline water intrusion, Saline-freshwater inter- 
faces, Groundwater potential, Transmissivity, 
Water quality, Floridan aquifer. 


The Floridan aquifer system is one of the major 
sources of groundwater supplies in the United 
States. This highly productive aquifer system un- 
derlies all of Florida, southern Georgia, and small 
parts of adjoining Alabama and South Carolina, for 
a total area of about 100,000 square miles. About 3 
billion gallons of water per day is withdrawn from 
the aquifer for all uses, and, in many areas, the 
Floridan is the sole source of freshwater. The 
aquifer system is a sequence of hydraulically con- 
nected carbonate rocks that generally range in age 
from Late Paleocene to Early Miocene. The aqui- 
fer system consists of an upper aquifer and a lower 
aquifer, separated by a less permeable confining 
unit of highly variable properties. Low-permeabil- 
ity clastic rocks overlie much of the Floridan 
aquifer system. The Floridan aquifer system de- 
rives its permeability from openings that vary from 
fossil hashes and networks of many solution-wid- 
ened joints to large cavernous openings in karst 
areas. The dominant feature of the Floridan flow 
system, both before and after groundwater devel- 
opment, is Upper Floridan aquifer springs, nearly 
all of which occur in unconfined and semiconfined 
parts of the aquifer in Florida. Three billion gal- 
lons per day pumped from the Floridan aquifer 
system has resulted in long-term regional water- 
level declines of more than 10 ft in three broad 
areas of the flow system: (1) coastal Georgia and 
adjacent South Carolina and northeast Florida; (2) 
west-central Florida; and (3) the Florida panhan- 
dle. Saltwater has encroached as a result of pump- 
ing in a few coastal areas. In general, the water 
chemistry in the Upper Floridan is related to flow 
and proximity to the freshwater-saltwater inter- 
face. A considerable area of the Floridan aquifer 
system’s extent remains highly favorable for the 
development of large groundwater supplies. This 
area is largely inland and is characterized by high 
transmissivity and minimal development (as of 
early 1980’s). The major constraint on future de- 
velopment is degradation of water quality rather 
than water-quantity limitations. (Author’s abstract) 
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A flow study was conducted in a coastal aquifer in 
western India. Extensive exploitation of this aqui- 
fer in western Gujarat has resulted in saline intru- 
sion for distances of several kilometers from the 
coast; as a result of the saline intrusion, agriculture 
has largely ceased in the coastal belt. An examina- 
tion of field information suggested that the trans- 
missivity of the aquifer varies significantly between 
high and low groundwater heads. Pumping tests 
indicated that this is due to the development of 
major fissures in the upper part of the aquifer. A 
regional groundwater model with varying trans- 
missivities was used to represent the field behavior. 
Satisfactory agreement was obtained for regional 
distributions of groundwater head, variations of 
groundwater head with time, spring flows, and 
saline inflows. The model was also used to examine 
the effect of artificial recharge on the alleviation of 
saline-intrusion problems in the coastal area. It was 
found that artificial recharge would have a mini- 
mal effect on the conditions in the coastal zone but 
would improve the yield of the pumped wells in 
the vicinity of the recharge site; less than 5% of 
the recharged water would be lost to springs or to 
the sea provided that the abstraction continues at 
the Wabalon trate. (Shidler-PTT) 
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The distribution of major geological units, static 
water-level data, water-chemistry data, and obser- 
vations of surface features influenced by ground- 
water seepage were used to characterize ground- 
water behavior. Considerations of geology, 
groundwater levels, and seepage in the mines indi- 
cate that the coal sequence is a multiaquifer system 
in which sandstone and local coal aquifers alter- 
nate with shale aquitards. Based on the hydraulic 
head data, the groundwater flow is predominantly 
downwards. Groundwater velocity calculation 
across the multiaquifer system using the Darcy 
equation gave a flow velocity of 1 m/day. For 
groundwater systems, such a calculated velocity is 
considered high. The high velocity is most prob- 
ably due to the high fracture porosity as well as 
the presence of other stratigraphic and structural 
features such as alluvial fills that provide high 
hydraulic conductivity — across the aquifer 
system. The pattern of groundwater inflow into 
the mines is also influenced by these stratigraphic 
and structural features. (Author’s abstract) 
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The construction of a reservoir on the Neretva 
River resulted in the flooding of three springs 
which now function as ponors (swallow-holes). At 
first, they discharged 28 cubic m/s of water from 
the full reservoir. Reclamation works were 
planned to reduce the losses from the reservoir. 
Attempts to seal the leaks resulted only in reducing 
the loss to 22 cu m/s. All the water that is lost 
through these ponors appears some 1 km down- 
stream from the dam in a group of springs. Most of 
these springs were, before the dam’s construction, 
only temporary; during the dry period their dis- 
charge was approximately 1 cu m/s. In order to 
identify the karst system, the position and dimen- 
sions of the karst channels through which the 
greatest quantities of water are lost from the reser- 
voir were determined by definition of the hydro- 
graph recession curves and discharge curves of 
downstream springs. The recession part of the 
— was defined by applying a new expres- 
sion of the Maillet formula. Thus, it became possi- 
ble to define not only the transport characteristics 
of the karst mass but also its retention characteris- 
tics. When the karst system is defined, it will be 
possible to carry out reclamation more efficiently 
and with lower costs. (Author’s abstract) 
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The quality of groundwater depends greatly on the 
microbial activity in the soil above the groundwat- 
er table and in the aquifer itself. Current knowl- 
edge on the ecology of groundwater microbes, 
including pathogenic viruses, bacteria, yeasts, and 
protozoa is summarized. Particular emphasis is 
placed upon the role of microorganisms in the 
biodegradation of groundwater me vn (Sand- 
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Many living organisms affect the quality of 
groundwater. Precipitation and/or solubility of 
many inorganic compounds d in some way 
or other on the biological activity of living orga- 
nisms. The role of bacteria and other organisms in 
these processes may be either direct or indirect. 
The oxygen consumption as a result of the decom- 
position of organic compounds is one of the most 
important processes affecting the quality of the 
groundwater. In anoxic environments both iron 
and manganese are reduced, becoming soluble in 
the groundwater. In weakly buffered groundwater 
the release of carbon dioxide during decomposition 
of organic substances decreases the pH of the 
water, promoting the solubility of iron and manga- 
nese. Most of the bacteria living in the groundwat- 
er are psychrophilic and are attached to soil parti- 
cles. Only a few types of bacteria are free living. 
(Author’s abstract) 

W89-03084 


BIOCHEMICAL TESTING OF GROUNDWAT- 
ER, 


Stadtwerke Mainz A.G. (Germany, F.R.). 
For primary bibliographic entry see Field SA. 
W89-03085 


POTENTIAL OF FREE-LIVING GROUND 
WATER BACTERIA TO DEGRADE AROMAT- 
IC HYDROCARBONS AND HETEROCYCLIC 
COMPOUNDS, 

Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

For primary bibliographic entry see Field SB. 
W89-03086 


EFFECT OF UNSATURATED/SATURATED 
ZONE PROPERTY UPON THE HYDROGEO- 
CHEMICAL AND MICROBIOLOGICAL PROC- 
ESSES INVOLVED IN THE MIGRATION AND 
ATTENUATION OF LANDFILL LEACHATE 
COMPONENTS, 

Water Research Centre, Medmenham (England). 
For primary bibliographic entry see Field SB. 
W89-03087 
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UTILIZATION OF BIOLOGICAL METHODS 
IN GROUNDWATER TREATMENT, 

Kuopio Water District Office (Finland). 

For primary bibliographic entry see Field 5F. 
W89-03088 


CLOGGING PROBLEMS IN GROUNDWATER 
HEAT PUMP SYSTEMS IN SWEDEN, 

Chalmers Univ. of Technology, Goeteborg 
(Sweden). Dept. of Geology. 

A. Lindblad-Passe. 

Water Science and Technology WSTED4, Vol. 
20, No. 3, p 133-140, 1988. 7 fig, 1 tab, 12 ref. 


Descriptors: ‘*Groundwater, *Sweden, ‘*Heat 
umps, *Clogging, Iron bacteria, Sulfur bacteria, 
ells, Pumps, Pipes, Corrosion, Design criteria. 


A number of groundwater heat pump systems 
were investigated to determine the extent of prob- 
lems caused by the chemistry of the groundwater 
used. The main purpose was to investigate sites 
using iron-rich groundwater. Fifteen facilities were 
studied regularly for 3 years. Ten of these facilities 
had some kind of problem caused by iron precipi- 
tation. Four of the sites were rebuilt because of 
severe plugging due to iron sludge in wells, pumps 
and pipes. In all facilities with severe problems, 
iron bacteria were found. Low redox potential, 
indicated by hydrogen sulfide in the groundwater, 
seems to protect from iron bacteria. In some of the 
systems using groundwater with hydrogen sulfide 
the problems were corrosion and sludge formation 
caused by sulfur oxidizing bacteria. Rapid clogging 
was caused by aeration of the groundwater due to 
improper design of the system. Knowledge of the 
water composition, design of the systems to mini- 
mize aeration, and control of clogging turned out 
to be important factors to maintain operation 
safety. (Author’s abstract) 

W89-03089 


TREATMENT OF GROUNDWATER WITH 
SLOW SAND FILTRATION, 

National Board of Waters, Helsinki (Finland). 

For primary bibliographic entry see Field SF. 
W89-03090 


VYREDOX AND NITREDOX METHODS OF IN 
SITU TREATMENT OF GROUNDWATER, 
Technicn - Israel Inst. of Tech., Haifa. 

For primary bibliographic entry see Field SF. 
W89-03091 


MODELLING OF FLOW AND TRANSPORT 
PROCESSES IN VYREDOX AND NITREDOX 
SUBSURFACE TREATMENT PLANTS, 
Technion - Israel Inst. of Tech., Haifa. 

For primary bibliographic entry see Field 5F. 
'W89-03092 


BIOTECHNOLOGY FOR MANGANESE RE- 
MOVAL FROM GROUNDWATER, 

Research and Design Inst. of Public Works and 
Utilities, Sofia (Bulgaria). 

For primary bibliographic entry see Field 5F. 
W89-03093 


BIOLOGICAL TREATMENT OF GROUND- 
WATER IN BASINS WITH FLOATING FIL- 
TERS: IL. TEST ARRANGEMENTS AND GEN- 
ERAL RESULTS, 

Kuopio Water District Office (Finland). 

For primary bibliographic entry see Field 5F. 
W89-03094 


BIOLOGICAL TREATMENT OF GROUND- 
WATER IN BASINS WITH FLOATING FIL- 
TERS: Il. THE ROLE OF MICROORGANISMS 
IN FLOATING FILTERS, 

Helsinki Univ. (Finland). Dept. of Limnology. 

For primary bibliographic entry see Field 5G. 
W89-03095 


BIOLOGICAL GROUNDWATER DENITRIFI- 
CATION: LABORATORY STUDIES, 


Ben-Gurion Univ. of the Negev, Sde Boker 
(Israel). Jacob Blaustein Inst. for Desert Research. 
For primary bibliographic entry see Field 5F. 
W89-03096 


IN SITU BIOLOGICAL GROUNDWATER DEN- 
ITRIFICATION: CONCEPTS AND PRELIMI- 
NARY FIELD TESTS, 

Tahal Consulting Engineers Ltd, Tel-Aviv 
(Israel). Water Resources and Environmental En- 
gineering Div. 

For primary bibliographic entry see Field 5G. 
W89-03097 


PROBLEMS IN CZECHOSLOVAKIA REGARD- 
ING METHODS OF REMOVAL OF NITRATES 
FROM DRINKING WATER, 

Ministry of Forestry and Water Conservancy, 
Prague (Czechoslovakia). 

For primary bibliographic entry see Field 5D. 
W89-03098 


SEISMIC REFRACTION’ TESTS 
WATER TABLE, 

Institut de Mecanique de Grenoble, Saint-Martin 
d’Heres (France). 

For primary bibliographic entry see Field 7A. 
W89-03113 


ABOVE 


CONTAMINATED AQUIFERS ARE A FOR- 
GOTTEN COMPONENT OF THE GLOBAL 
N20 BUDGET, 

Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 

For primary bibliographic entry see Field SB. 
W89-03121 


GROUNDWATER CONTAMINATION AT A 
LANDFILL SITED ON FRACTURED CARBON- 
ATE AND SHALE, 

Waterloo Univ. (Ontario). Inst. for Ground Water 
Research. 

For primary bibliographic entry see Field 5B. 
W89-03146 


GROUNDWATER CONTAMINATION BY NI- 
TRATES AND CHLORIDES WASHED OUT 
FROM PHOSPHORITE ORES IN THE NEGEV 
DESERT, ISRAEL, 

Ministry of Agriculture, Jerusalem (Israel). Hydro- 
logical Service. 

For primary bibliographic entry see Field 5B. 
W89-03147 


SIMULATIONS OF PHYSICAL NONEQUILI- 
BRIUM SOLUTE TRANSPORT MODELS: AP- 
PLICATION TO A LARGE-SCALE FIELD EX- 
PERIMENT, 

Air Force Inst. of Tech., Wright-Patterson AFB, 
OH. School of Engineering. 

M. N. Goltz, and P. V. Roberts. 

Journal of Contaminant Hydrology, Vol. 3, No. 1, 
p 37-63, September 1988. 15 fig, 3 tab, 27 ref. US 
EPA Robert S. Kerr Environmental Research 
Laboratory Agreement CR 808051. 


Descriptors: *Groundwater, *Path of pollutants, 
*Solute transport, *Simulation, *Model studies, 
*Field tests, Mathematical equations, Mathematical 
models, Hydraulic gradient, Diffusion, Aquifers. 


Equations expressing the spatial moments of 
solute-concentration distributions simulated by 
various models, in terms of model parameters, 
have recently been demonstrated. Using independ- 
ently-obtained parameter values, these equations 
were used to compare simulations of physical non- 
equilibrium models with spatial-moment data col- 
lected in a large-scale natural gradient experiment 
on solute transport. The physical nonequilibrium 
models examined postulate the existence of layered 
zones of immobile water through which solute is 
transported by a diffusion mechanism. It was found 
that the qualitative aspects of the measured 
moment behavior were simulated by the physical 
nonequilibrium models if the independently-ob- 


tained parameters were modified somewhat on the 
basis of reasonable corrective assumptions. It was 
further demonstrated that the physical nonequili- 
brium models, using parameter values obtained 
from spatial data, could qualitatively simulate tem- 
poral behavior at individual well points in this 
relatively homogeneous aquifer. (Author’s ab- 
stract) 

W89-03148 


BIODEGRADATION OF NITROGEN- AND 
OXYGEN-CONTAINING AROMATIC COM- 
POUNDS IN GROUNDWATER FROM AN OIL- 
CONTAMINATED AQUIFER, 

Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

For primary bibliographic entry see Field 5B. 
W89-03149 


LAGRANGIAN-EULERIAN APPROACH TO 
MODELING HYDROGEOCHEMICAL TRANS- 
PORT OF MULTI-COMPONENT SYSTEMS, 
Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field 5B. 
W89-03320 


MODELING GROUNDWATER TRANSPORT 
OF DISSOLVED GASOLINE AND USING THE 
RESULTS TO EVALUATE AQUIFER RESTO- 
RATION PROCESSES, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

For primary bibliographic entry see Field 5B. 
W89-03321 


RATIONALE FOR THE DESIGN OF MONI- 
TORING WELL SCREENS AND FILTER 
PACKS, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W89-03332 


2G. Water In Soils 


AIR POLLUTION AND SOIL ACIDIFICATION, 
Norsk Inst. for Skogforskning, Aas. 

For primary bibliographic entry see Field 5B. 
W89-02306 


DISCUSSION OF THE CHANGES IN SOIL 
ACIDITY DUE TO NATURAL PROCESSES 
AND ACID DEPOSITION, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

For primary bibliographic entry see Field 5B. 
W89-02307 


SOIL ACIDIFICATION AND METAL SOLU- 
BILITY IN FORESTS OF SOUTHERN 
SWEDEN, 

Lund Univ. (Sweden). Metal Ecology Group. 

For primary bibliographic entry see Field 5B. 
W89-02308 


DIFFERENCES IN ALUMINUM MOBILIZA- 
TION IN SPODOSOLS IN NEW HAMPSHIRE 
(USA) AND IN THE NETHERLANDS AS A 
RESULT OF ACID DEPOSITION, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

For primary bibliographic entry see Field SB. 
W89-02309 


LIMITS ON CATION LEACHING OF WEAKLY 
PODZOLIZED FOREST SOILS: AN EMPIRI- 
CAL EVALUATION, 

Great Lakes Forestry Research Centre, Sault 
Sainte Marie (Ontario). 

For primary bibliographic entry see Field 5B. 
W89-02310 





NATURAL AND ANTHROPOGENIC ACIDIFI- 
CATION OF PEATLANDS, 

Minnesota Univ., Minneapolis. Dept. of Ecology 
and Behavioral Biology. 

For primary bibliographic entry see Field SB. 
W89-02311 


SOURCES OF ALKALINITY IN PRECAM- 
BRIAN SHIELD WATERSHEDS UNDER NAT- 
URAL CONDITIONS AND AFTER FIRE OR 
ACIDIFICATION, 

Manitoba Univ., Winnipeg. Dept. of Botany. 

S. W. Bayley, and D. W. Schindler. 

IN: Effects of Atmospheric Pollutants on Forests, 
Wetlands, and Agricultural Ecosystems. Springer- 
Verlag, New York. 1987. p 531-548, 7 fig, 8 tab, 37 
ref. 


Descriptors: *Acidification, *Alkalinity, *Lakes, 
*Chemistry of precipitation, Wetlands, Chemical 
properties, Hydrogen ion concentration, Sulfuric 
acid, Nitric acid, Sulfates, Nitrates, Catchments. 


Analysis of 13 years of chemical and hydrological 
records for three small watersheds in the Experi- 
mental Lakes Areas of Northwestern Ontario 
yielded the following conclusions: (1) The water- 
sheds did not export significant alkalinity even 
though precipitation in the area has not been 
strongly acidic (long-term average = pH 4.9). 
Rates of alkalinity production in the terrestrial 
watersheds were a small fraction of those in lakes; 
(2) forest fires did not cause an increase in the 
alkalinity yield of terrestrial watersheds. Instead, 
there was a slight tendency for alkalinity to de- 
crease following fire due to higher releases of 
strong acid anions. This might have been due to 
drought rather than to fire per se; (3) two years of 
experimental application of sulfuric and nitric acids 
to a small wetland at roughly 10 times normal rates 
deposited from the atmosphere caused little change 
in the acidity of outflow from the wetland. Sulfate 
and nitrate ions were almost completely retained; 
and (4) in upland catchments with shallow soils, 
biological retention of sulfate, nitrate, and ammoni- 
um affected the alkalinity balance more than ion 
exchange and geochemical weathering. (See also 
W89-02304) (Author’s abstract) 

W89-02313 


RECOGNIZING PETROLEUM HYDROCAR- 
BON CONTAMINATION IN THE VADOSE 
ZONE WITH PHOTOIONIZATION DETEC- 
TION SCANNING OF FIELD SAMPLES, 

Pirnie (Malcolm), Inc., Phoenix, AZ. 

For primary bibliographic entry see Field 5A. 
W89-02351 


APPLYING ELECTRICAL RESISTANCE 
BLOCKS FOR UNSATURATED ZONE MONI- 
TORING AT ARID SITES, 

EMCON Associates, San Jose, CA. 

For primary bibliographic entry see Field 7B. 
W89-02352 


MODELING OF POLYCHLORINATED BI- 

PHENYLS IN VADOSE ZONE, 

Weston (Roy F.), Inc., West Chester, PA. 

- ane bibliographic entry see Field 5B. 
89-0235 


PREDICTING CHEMICAL MOVEMENT IN 
New Mexico State Univ., Las Cruces. Dept. of 
Crop ané Soil Sciences. 

For primary bibliographic entry see Field SB. 
W89-02473 


GROUNDWATER PROTECTION BY ACCEL- 
ERATED TESTING OF ORGANIC CHEMICAL 
BREAKTHROUGHS OF SOIL BARRIERS, 
Connecticut Univ., Storrs. Dept. of Chemistry. 
For primary bibliographic entry see Field 5A. 
W89-02585 


QUANTITATIVE STUDIES OF BIODEGRADA- 
TION GF PETROLEUM AND SOME MODEL 


HYDROCARBONS IN GROUND WATER AND 
SEDIMENT ENVIRONMENTS, 

Bemidji State Univ., MN. Center for Environmen- 
tal Studies. 

For primary bibliographic entry see Field 5B. 
W89-02674 


INTERACTIVE SIMULATION OF CHEMICAL 
MOVEMENT IN SOI 

Oklahoma State Univ., Stillwater. Dept. of Agron- 
omy 

er primary bibliographic entry see Field 5B. 
W89-02675 


INFLUENCE OF GROUND WATER ON SOIL- 
STRUCTURE INTERACTION, 

City Univ. of New York. 

For primary bibliographic entry see Field 2F. 
W89-02850 


SPATIAL VARIABILITY OF SOIL HYDRODY- 
NAMIC PROPERTIES IN THE PETITE FECHT 
CATCHMENT, SOULTZEREN, FRANCE - PRE- 
LIMINARY RESULTS, 

Strasbourg-1 Univ. (France). Inst. de Geographie. 
B. Ambroise, Y. Amiet, and J. Mercier. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
35-53, 7 fig, 4 tab, 24 ref. Le Ministre de l’Environ- 
nement Convention no. 77-124 and Le Centre Na- 
tional de la Recherche Scientifique ASP PIREN 
no. 2180. 


Descriptors: *France, *Soil dynamics, *Rainfall- 
runoff relationships, *Catchment areas, *Soil 
water, *Fluvial geomorphology, Runoff, Erosion, 
Statistical analysis, Watersheds, Hydrologic sys- 
tems. 


The necessity of having a good knowledge of the 
spatial heterogeneity of soil hydrodynamic proper- 
ties is demonstrated. A sampling method is sug- 
gested whereby ‘genetically homogeneous’ units 
are identified using geomorphologic and pedalogic 
maps. A mathematical model is presented which 
calculates a relative hydraulic conductivity curve 
based on the soil water retention curve. Good 
agreement was obtained between model results and 
field determination. The use of retention curves as 
a basis for the prediction of hydraulic conductivity 
greatly reduces the amount of soil sampling and 
analysis required. It is concluded that the experi- 
mental procedures described (soil mapping, core 
sampling, laboratory determination of retention 
curves, curve fitting, conductivity estimation, field 
controls, statistical analysis) provide an efficient 
and simple tool for assessing the spatial variability 
of the soil water properties, and thereby the hydro- 
logic structure and behavior of a watershed. (See 
also W89-02880) (Miller-PTT) 

W89-02883 


RAPID SUBSURFACE FLOW AND STREAM- 
FLOW SOLUTE LOSSES IN A MIXED EVER- 
GREEN FOREST, NEW ZEALAND, 
Ministry of Works and Development, 
church (New Zealand). 

M. P. Mosley, and L. K. Rowe. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
169-181, 5 fig, 2 tab, 22 ref. 


Christ- 


Descriptors: *Forest hydrology, *Storm seepage, 
*Solute transport, *New Zealand, *Rainfall-runoff 
relationships, *Streams, *Runoff, Erosion, Forests, 
Flow, Sedimentation, Sediment transport, Fluvial 
geomorphology, Slopes, Bank erosion, Stream- 
flow, Slopes, Bank erosion. 


Measurements of subsurface flow during rain 
storms and under controlled experimental condi- 
tions indicate that there is rapid movement of 
water along preferred pathways or macropores at 
rates up to 2 cm/s and that average subsurface 
flow velocities are about 0.25 to 0.3 cm/s. Stream- 
flow in the study area is generated largely by 
subsurface flow, both during storm period and 
baseflow conditions. Solute concentrations in 
streamflow (which is considered to have chemical 


33 


WATER CYCLE—Field 2 
Water In Soils—Group 2G 


characteristics similar to those of subsurface flow) 
are about 11 mg/l and in precipitation are about 
4.5 mg/I; there is a net loss of solutes of about 60 
kg/ha/year. In contrast, net losses of suspended 
and bed load sediment are on the order of 750 to 
1000 kg/ha/year. It is suggested that the hydrolo- 
gical importance of rapid subsurface flow is re- 
sponsible for this contrast, in that the rapidity of 
slope runoff: (1) causes the low concentration of 
solutes and (2) by generating large streamflow 
peaks, promotes bank erosion and transport of 
sediment by the streams. (See also W89-02880) 
(Author’s abstract) 

W89-02890 


HYDROLOGY AND SOLUTE UPTAKE IN 
HILLSLOPE SOILS ON MAGNESIAN LIME- 
STONE: THE WHITWELL WOOD PROJECT, 
Sheffield Univ. (England). Dept. of Geography. 
S. T. Trudgill, R. W. Crabtree, A. M. Pickles, K. 
R. J. Smettem, and T. P. Burt. 
IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
183-215, 20 fig, 6 tab, 48 ref. Natural Environment 
Research Council grant GR3/3459. 


Descriptors: *Solute *Soil water, *Soil chemistry, 
*Weathering, *Forest hydrology, *Limestone, 
*Forest soils, *Erosion, Geomorphology, Runoff, 
Hydrology, Soils, Flow, Fluvial geomorphology, 
channel erosion. 


The hydrological and solutional processes for a 
wooded hillslope on Magnesian Limestone are de- 
scribed. The routeways and travel times of soil 
water flow are described in relation to precipita- 
tion inputs and the influence of soil structure. The 
original hypothesis that any spatial variation in 
solutional denudation results from spatial variation 
in hillslope runoff is rejected. Spatial variations in 
solute uptake and solutional denudation over the 
slope do exist, but were due to spatial variation in 
soil chemistry and not because of spatial variation 
in hydrological processes. The results from this 
study show that soil chemistry, in particular soil 
pH, may determine the pattern of solutional denu- 
dation over a landscape. A simple generalized 
chemistry can be proposed. Under acid soil condi- 
tions, limited solute uptake and neutralization of 
acidic water will occur in the soil-bedrock inter- 
face. However, base rich alkaline soils, acid water 
neutralization will occur within the soil and result 
in soil solute loss, to bedrock lowering. (See also 
W89-02880) (Miller-PTT) 

W89-02891 


DYNAMICS OF WATER CHEMISTRY IN 
HARDWOOD AND PINE ECOSYSTEMS, 
Southeastern Forest Experiment Station, Ashe- 
ville, NC. Coweeta Hydrologic Lab. 

For primary bibliographic entry see Field 2K. 
W89-02900 


VARIABLE SOLUTE SOURCES AND HYDRO- 
LOGICAL PATHWAYS IN A COASTAL SUB- 
ALPINE ENVIRONMENT, 

For primary bibliographic entry see Field 2K. 
W89-02901 


RELATIONSHIP BETWEEN SOIL CREEP 
RATE AND CERTAIN CONTROLLING VARIA- 
BLES IN A CATCHMENT IN UPPER WEAR- 
DALE, NORTHERN ENGLAND, 

Durham Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2J. 
W89-02905 


PATTERNS OF HILLSLOPE SOLUTIONAL 
DENUDATION IN RELATION TO THE SPA- 
TIAL DISTRIBUTION OF SOIL MOISTURE 
AND SOIL CHEMISTRY OVER A HILLSLOPE 
HOLLOW AND SPUR, 

Huddersfield Polytechnic (England). Dept. of Ge- 
ography. 

For primary bibliographic entry see Field 2J. 
W89-02906 
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ROLE OF TRACER DATA FOR MODELING 
SOIL-WATER FLOW IN THE UNSATURATED 


ZONE, 

Heidelberg Univ. (Germany, F.R.). Inst. fuer Um- 
weltphysik. 

C. Sonntag. 

IN: Mathematical Models for Interpretation of 
Tracer Data in Groundwater Hydrology. Interna- 
tional Atomic Energy Agency, Vienna, Austria. 
1986. p 117-137, 9 fig, 18 ref. 


Descriptors: *Tracers, *Soil water, *Model stud- 
ies, *Unsaturated flow, *Aeration zone, *Tracers, 
Lysimeters, Field tests, Groundwater movement. 


The basic formalisms and concepts involved in 
soil-moisture flow in the unsaturated zone are re- 
viewed and the potential contribution of tracer 
studies for this purpose are discussed. After an 
introduction to the general subject, the elements of 
soil-moisture flow, moisture movement measured 
by isotope tagging, and moisture movement from 
environmental isotope data as measured by both 
lysimeter and field studies are considered in detail. 
(See also W89-03009) (Shidler-PTT) 

W89-03013 


INTERACTIONS OF ORGANIC MATTER AND 
ALUMINUM IONS IN ACID FOREST SOIL 
SOLUTIONS: METAL COMPLEXATION, 
FLOCCULATION, AND PRECIPITATION, 
Goettingen Univ. (Germany, F.R.). Inst. fuer Bo- 
denkunde und Waldernaehrung. 

For primary bibliographic entry see Field 2K. 
W89-03126 


RESPONSES OF FOUR IRISH WETLAND 
TREE SPECIES TO RAISED SOIL WATER 
LEVELS, 

Trinity Coll., Dublin (Ireland). School of Botany. 
For primary bibliographic entry see Field 2H. 
W89-03128 


SENSITIVITY ANALYSIS OF ADSORPTION 
AND DEGRADATION PARAMETERS IN THE 
MODELING OF PESTICIDE TRANSPORT IN 
SOI 


Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

J.-P. Villeneuve, P. Lafrance, O. Banton, P. 
Frechette, and C. Robert. 

Journal of Contaminant Hydrology, Vol. 3, No. 1, 
p 77-96, September 1988. 7 fig, 5 tab, 31 ref. 


Descriptors: *Soil contamination, *Path of pollut- 
ants, *Pesticides, *Solute transport, *Model stud- 
ies, *Fate of pollution, *Adsorption, *Degradation, 
Sensitivity analysis, Aeration zone, Prediction, 
Carbamate pesticides, Soil profiles, Simulation, 
Leaching, Root zone, Field tests. 


The increasing use of deterministic models in pre- 
dicting the movement of pesticides in soils, has 
focused attention on the evaluation of major pa- 
rameters which represent attenuation factors of 
organics in the subsurface. These parameters are 
the degradation-rate constant and the adsorption 
constant for the pesticide. In view of the large in- 
situ variability of these parameters and of the diffi- 
culty in obtaining accurate field data there is a high 
degree of uncertainty associated with the results 
obtained from deterministic models. A sensitivity 
analysis was performed to quantify the impact of 
such variation in each of these input parameters on 
the output results of an unsaturated-zone transport 
model. Results showed that variations in these 
parameters about their respective mean values 
greatly affected the predicted concentration distri- 
butions, obtained after three years, of the pesticide 
aldicarb in the whole soil profile. A 15-22% varia- 
tion in the degradation constant, or a 24% varia- 
tion in the adsorption constant, led to a 100% 
uncertainty in the various simulation results de- 
fined as the cumulative quantity of aldicarb or the 
dissolved aldicarb concentration leached below the 
root zone (or the unsaturated zone) of the soil. 
Such a deterministic model presents a high degree 
of sensitivity to these input parameters. Accurate 
field data are needed to obtain reliable model re- 
sults in predicting pesticide movement in the un- 
saturated zone. (Author’s abstract) 


W89-03150 


SOLUTE TRANSPORT MODELING IN HET- 
EROGENEOUS SOILS: CONJUNCTIVE AP- 
PLICATION OF PHYSICALLY BASED AND 
SYSTEM APPROACHES, 

Hawaii Univ. at Manoa, Honolulu. Dept. of Civil 
Engineering. 

CCK. Liu. 

Journal of Contaminant Hydrology, Vol. 3, No. 1, 
p 97-111, September 1988. 7 fig, 1 tab, 22 ref. 


Descriptors: *Soil contamination, *Path of pollut- 
ants, *Solute transport, *Model studies, Mathemat- 
ical models, Mathematical studies, Linear pro- 
gramming, Nonlinear programming, Chlorides, 
Convection. 


Mathematical models can be formulated by follow- 
ing physically-based or system approaches. In this 
study, models based on these approaches were 
developed to simulate chloride transport in field 
soils. Given a common data base, concentration 
profiles calculated by these models showed a 
rather close similarity and agreement with meas- 
ured profiles. The conjunctive use of these model- 
ing approaches indicated that the dispersion coeffi- 
cient in the physically-based convection-dispersion 
model was not a constant; instead, it changed with 
the longitudinal travel distance. As a result, when 
these models were used to predict solute transport 
into deeper soil, the physically-based model with a 
constant dispersion coefficient tended to underesti- 
mate solute spreading. This was not a problem 
with a linear system model whose impulse-re- 
sponse function excluded an explicit dispersion 
term. (Author’s abstract) 

W89-03151 


BIOLOGICAL TRANSFORMATION AND DE- 
TOXIFICATION OF ,12- 
DIMETHYLBENZ(A)ANTHRACENE IN SOIL 
SYSTEMS, 

Utah State Univ., Logan. 

For primary bibliographic entry see Field 5B. 
W89-03161 


CHARACTERISTICS OF THE SORPTION OF 
CHLOROTHALONIL AND AZINPHOS- 
METHYL TO A SOIL FROM A COMMERCIAL 
CRANBERRY BOG, 

Cook Coll., New Brunswick, NJ. Dept. of Envi- 
ronmental Science. 

For primary bibliographic entry see Field 5B. 
W89-03195 


MOVEMENT OF CARBOFURAN 
CIDE) IN SOIL COLUMNS, 

Aligarh Muslim Univ. (India). Dept. of Biology. 
For primary bibliographic entry see Field 5B. 
W89-03297 


(NEMATI- 


INFLUENCE OF POTENTIAL EVAPORATION 
ON THE VARIABILITIES OF SIMULATED 
SOIL WETNESS AND CLIMATE, 

National Oceanic and Atmospheric Administra- 
tion, Princeton, NJ. Geophysical Fluid Dynamics 
Lab. 

For primary bibliographic entry see Field 2D. 
W89-03308 
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INTERACTIONS OF SPHAGNUM WITH 
WATER AND AIR, 

Queen Mary Coll., London (England). School of 
Biological Sciences. 

R. S. Clymo. 

IN: Effects of Atmospheric Pollutants on Forests, 
Wetlands, and Agricultural Ecosystems. Springer- 
Verlag, New York. 1987. p 513-529, 4 fig, 35 ref. 


Descriptors: ‘*Acidification, *Water pollution 
sources, *Peat bogs, *Soil chemistry, *Chemical 
properties, *Sphagnum, *Aquatic plants, *Cation 
exchange, Air pollution, Chemistry of precipita- 
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tion, Vegetation, Carbon dioxide, Soil organic 
matter. 


Peat-accumulating wetlands occupy 2-3% of the 
earth’s land surface. Sphagnum, an important con- 
stituent of much of the peatland vegetation, is 
responsible for initiating acid conditions in ombro- 
trophic bogs and, because it decays disproportion- 
ately slowly, becomes over-represented in peat. 
Some general interactions between Sphagnum and 
water chemistry, and some possible effects on the 
peat-accumulation process are considered. Several 
features of Sphagnum physiology are important: 
(1) the plant produces polyuronic acids which, by 
cation exchange, release H+ into the bog water; 
(2) it is sensitive to the combination of high pH and 
high Ca2+ concentration together, though not to 
each separately; (3) it is sensitive to even moderate 
concentrations of o-phosphate, NO3(-) and 
NH(4+); and (4) it is sensitive to moderate con- 
centrations of HSO3(-). Cation exchange may be 
an important source of acidity in some bogs but is 
probably less important generally than was once 
thought. The role of colored organic acids as pri- 
mary sources of acid is not clear. Acid rain has not 
been shown to affect Sphagnum, but atmospheric 
pollution in the wide sense is responsible for its 
disappearance from badly polluted areas of the 
southern Pennines. Since the last glaciation, peat- 
lands have been a ‘sink’ for atmospheric carbon, 
but some bogs in Europe, at least, are becoming 
less effective as they approach the natural limit to 
their growth. Death of their vegetation, where it 
occurs, and mining of peat both contribute to 
increasing atmospheric CO2 concentration, the 
extent of which can only be guessed. Nor do we 
know how peatlands would respond to increased 
concentrations of CO2 in the atmosphere. (See also 
W89-02304) (Author’s abstract) 
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RESPONSES TO ACIDIC DEPOSITION IN 
OMBOTROPHIC MIRES IN THE U.K., 
Manchester Univ. (England). Dept. of Botany. 

For primary bibliographic entry see Field 5B. 
W89-02314 


STRATIGRAPHIC RECORD OF ATMOSPHER- 
IC LOADING OF METALS AT THE OMBRO- 
TROPHIC BIG HEATH BOG, MT. DESERT 
ISLAND, MAINE, U.S.A., 

Maine Univ. at Orono. Dept. of Geological Sci- 
ences. 

For primary bibliographic entry see Field 5B. 
W89-02315 


PROTON CYCLING IN BOGS: GEOGRAPHI- 
CAL VARIATION IN NORTHEASTERN 
NORTH AMERICA, 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field 5B. 
W89-02316 


NEW APPROACHES TO MONITORING 
AQUATIC ECOSYSTEMS. 

For primary bibliographic entry see Field 5A. 
W89-02317 


COMPARISON OF LAKE SEDIMENTS AND 
OMBROTROPHIC PEAT DEPOSITS AS 
LONG-TERM MONITORS OF ATMOSPHERIC 
POLLUTION, 

Maine Univ. at Orono. Dept. of Geological Sci- 
ences. 

For primary bibliographic entry see Field 5A. 
W89-02321 


REVIEW OF THE CRATER LAKE LIMNOLO- 
GICAL PROGRAMS, 

Oregon State Univ., Corvallis. Coll. of Forestry. 
G. L. Larson. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 58-69, 4 tab, 38 ref, 
append. 





Descriptors: *Crater Lake National Park, *Crater 
Lake, *Water quality, *Limnology, *Monitoring, 
Biological properties, Chemical properties, Physi- 
cal properties, Trophic level. 


In response to apparent changes in the water qual- 
ity of Crater Lake, the National Park Service 
convened two workshops, early in 1982 to evalu- 
ate the lake data base and then sponsored the 
limnological studies the following summer. In Sep- 
tember of 1982, Congress mandated he Secretary 
of the Interior to initiate a ten-year program to 
develop an adequate data base and an understand- 
ing of physical, chemical, and biological character- 
istics and processes of the lake. Development of 
the program from 1982 to 1985 is described. The 
main objective is to stress ecological relationships 
among trophic levels and environmental conditions 
to bring a more holistic approach to the baseline 
data in order to evaluate the hypothesis that the 
lake has changed. (See also W89-02317) (Author’s 
abstract) 

W89-02322 


ESTUARINE INVERTEBRATES AND FISH: 
SAMPLING DESIGN AND CONSTRAINTS 
FOR LONG-TERM MEASUREMENTS OF 
POPULATION DYNAMICS, 

Smithsonian Environmental Research Center, 
Edgewater, MD. 

For primary bibliographic entry see Field 2L. 
W89-02327 


MODELING THE RESPONSE OF LAKE-AQUI- 
FER SYSTEMS TO ACID PRECIPITATION, 
New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

For primary bibliographic entry see Field 5C. 
W89-02341 


NATIONAL SURFACE WATER SURVEY, 
WESTERN LAKE SURVEY (PHASE I -- SYN- 
OPTIC CHEMISTRY) QUALITY ASSURANCE 
PLAN, 

Lockheed Engineering and Management Services 
Co., Inc., Las Vegas, NV. 

M. E. Silverstein, S. K. Drouse, J. L. Engels, M. 
L. Faber, and T. E. Mitchell-Hall. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-214862. 
Price codes: A06 in paper copy, AO1 in microfiche. 
EPA Report No. EPA/600/8-87/026, June 1987. 
107p, 26 fig, 13 tab, 16 ref, append. EPA Contract 
68-03-3249. 


Descriptors: *Water chemistry, *Acid rain, *Lim- 
nology, *Water analysis, *Data acquisition, Lakes, 
Streams, Surface water, Water quality, Monitor- 
ing, Water sampling, Field tests, National Surface 
Water Survey, Regional analysis. 


The purpose of the National Surface Water Survey 
of the National Acid Precipitation Assessment Pro- 
gram is to evaluate the present water chemistry of 
lakes and streams, to determine the status of certain 
biotic resources, and to select regionally represent- 
ative surface waters for a long-term monitoring 
program to study changes in aquatic resources. 
The Western Lake Survey is part of the National 
Surface Water Survey. The quality assurance plan 
and the analytical methods used during Phase I of 
the Western Lake Survey are based on those used 
during Phase I of the Eastern Lake Survey; analyt- 
ical laboratory methods are identical for the two 
surveys, but some of the field laboratory methods 
were modified for the Western Lake Survey. Sam- 
pling protocols are significantly different in that 
ground access as well as helicopter access was 
used to collect samples for the Western Lake 
Survey. This quality assurance plan describes in 
detail the quality assurance requirements and pro- 
cedures that are unique to the Western Lake 
Survey - Phase I. Quality assurance requirements 
and procedures that were adopted verbatim from 
the Eastern Lake Survey - Phase I are referenced 
here and are discussed in detail in the quality 
assurance plan prepared for that survey. (Lantz- 
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NUMERICAL MODEL FOR THE COMPUTA- 
TION OF RADIANCE DISTRIBUTIONS IN 
NATURAL WATERS WITH WIND-ROUGH- 
ENED SURFACES, PART II: USER’S GUIDE 
AND CODE LISTING, 

Joint Inst. for the Study of the Atmosphere and 
Ocean, Seattle, WA. 

C. D. Mobley. 

Available from the National Technical Information 
Service, Springfield, VA. 22161 as PB88-246871. 
Price codes: A09 in paper copy; A01 in microfiche. 
NOAA Technical Memorandum ERL PMEL-81, 
July 1988. 170p, 4 append. Office of Naval Re- 
search Contract N0004-87-K-0525. 


Descriptors: *Light intensity, *Albedo, *Waves, 
*Optical properties, *Wind, *Radiance, *Comput- 
er models, FORTRAN, Computer programs, Irra- 
= K-functions, Natural waters, Mathematical 
models. 


This report is a users’ guide for and listing of the 
FORTRAN V computer code that implements a 
numerical procedure for computing radiance distri- 
butions in natural waters. General knowledge of 
the radiance distribution in a natural hydrosol, 
such as a lake or ocean, is a prerequisite for the 
solution of more specific problems in underwater 
visibility, remote sensing, photosynthesis, or clima- 
tology. Moreover, since radiance is the fundamen- 
tal radiometric quantity, if the radiance distribution 
is known, then all other quantities of interest, such 
as the irradiances and K-functions are easily com- 
puted. The mathematical details of the numerical 
radiance model are described in a separate report. 
The present report describes how to run the com- 
puter model and addresses questions such as which 
routines perform which calculations, what input is 
required by the various programs, and what is the 
file structure of the overall program. (Lantz-PTT) 
W89-02414 


LIMNOLOGICAL AND FISHERY STUDIES 
ON LAKE SHARPE, A MAIN-STEM MISSOU- 
RI RIVER RESERVOIR, 1964-1975, 

Fish and Wildlife Service, Washington, DC. 

F. C. June, L. G. Beckman, J. H. Elrod, G. K. 
O'Bryan, and D. A. Vogel. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-212700. 
Price codes: A05 in paper copy, AOI in microfiche. 
Fish and Wildlife Technical Report 8, 1987. 83p. 


Descriptors: *Limnology, *Reservoirs, *Dam ef- 
fects, *Lake Sharpe, *Missouri River, South 
Dakota, Ecology, Plankton, Fish, Fisheries, Popu- 
lation dynamics. 


This compilation of papers revealed the results of 
studies carried out on Lake Sharpe, an upper Mis- 
souri River reservoir in central South Dakota, 
during the early years of impoundment. The work 
was conducted in 1965-75 by the Pierre (South 
Dakota) Biological Station of North Central Reser- 
voir Investigations, National Reservoir Research 
Program, U.S. Fish and Wildlife Service. The 
overall aim of these studies to determine the eco- 
logical effects of impoundment and subsequent 
water management in this flow-through reservoir. 
Initial objectives were to describe the characteris- 
tics of the water and the biota; to investigate the 
relation between environmental changes and the 
biota, with particular emphasis on the fish stocks; 
and to provide some of the information required to 
enable the development of sound decisions about 
the use of the water and fish. The six papers 
assembled here include information on the general 
hydrography and synoptic limnology of the reser- 
voir; on the composition and abundance of plank- 
ton, benthos, and fish stocks; on some apparent 
interrelations among the fish stocks (especially 
young of the year) and between the fish stocks and 
their environment; and on the biology of three of 
the most important fishes - walleyes, yellow perch, 
and gizzard shad. (See W89-02424 thru W89- 
02429) (Lantz-PTT) 

W89-02423 


PHYSICAL, CHEMICAL, AND BIOLOGICAL 
CHARACTERISTICS OF LAKE SHARPE, 


SOUTH DAKOTA, 1966-1975, 


WATER CYCLE—Field 2 
Lakes—Group 2H 


Fish and Wildlife Service, Pierre, SD. North Cen- 
tral Reservoir Investigations. 

F. C. June. 

IN: Limnological and Fishery Studies on Lake 
Sharpe, a Main-stem Missouri River Reservoir, 
1964-1975. Fish and Wildlife Technical Report 8, 
1987. p 1-20, 16 fig, 13 tab, 43 ref. 


Descriptors: *Water chemistry, *Lake Sharpe, 
*Dam effects, *Limnology, *Missouri River, Zoo- 
plankton, Peaking, Coustaceans, Midges, Biologi- 
cal properties, South Dakota, Ecosystems, Water 
temperature, Turbidity, Phytoplankton. 


Lake Sharpe, the most recent of six main-stem 
Missouri River reservoirs to be impounded, began 
to fill in November 11963 and became fully oper- 
ational in July 1966. At full pool it is 137 km long, 
and has a surface area of 22,600 ha and a volume of 
2.34 cu km. It is operated as a flow-through power 
generation system that reregulates discharges from 
upstream Lake Oahe. Major changes in the water- 
management regimen during 1966-75 were in- 
creased summer discharges beginning in 1969 and 
increased peaking operations beginning in 1973. 
Lake Sharpe had a relatively short aging process 
because it filled rapidly, the water level remained 
relatively stable, and the water-exchange rate was 
high. Consequently, most physical, chemical, and 
biological characteristics were remarkably uniform 
during 1966-75. The temperature regimen was 
largely governed by inflow from Lake Oahe. Al- 
though the water mass warmed during summer, 
thermal stratification was generally transient, limit- 
ed to the lower reservoir, and more common 
during periods of relatively low discharge rates in 
1966-68 than in later years. Variation in turbidity 
was striking; the midsection of the reservoir was 
generally most turbid. Chemical ion composition 
of the water tended to be uniform; observed differ- 
ences were localized and associated with tributary 
inflows. Phytoplankton abundance reached its 
highest levels during 1970-75. Composition of the 
zooplankton community changed during 1966-75; 
the abundance of cyclopoid copepods decreased 
and that of calanoid copepods and cladocerans 
increased. Total abundance varied during the 10- 
year period, but without apparent trend. Variation 
in abundance appeared to be associated with dis- 
charge rate, water temperature, and turbidity. The 
benthic community in 1967-68 consisted mostly of 
chironomid larvae, which were uniformly distrib- 
uted over the length of the reservoir. (See also 
W89-02423) (Author’s abstract) 

W89-02424 


ZOOPLANKTON BIOMASS EXCHANGE IN 
LAKE SHARPE, SOUTH DAKOTA, 1974-1975, 
Fish and Wildlife Service, Pierre, SD. North Cen- 
tral Reservoir Investigations. 

G. K. O’Bryan, and F. C. June. 

IN: Limnological and Fishery Studies on Lake 
Sharpe, a Main-stem Missouri River Reservoir, 
1964-1975. Fish and Wildlife Technical Report 8, 
1987. p 21-29, 5 fig, 5 tab, 6 ref. 


Descriptors: *Limnology, *Dam effects, *Popula- 
tion dynamics, *Zooplankton, *Missouri River, 
*Biomass, *Lake Sharpe, South Dakota, Lake 
Oahe, Dams, Fish, Ecosystems, Reservoirs, Aquat- 
ic drift, Drum. 


The relation between zooplankton density and bio- 
mass in the water released and the rate of water 
release from Lakes Oahe and Sharpe through Oahe 
and Big Bend dams was investigated during 1974- 
75. The relation of zooplankton density in water to 
the water release rate was inverse at Oahe Dam, 
but direct at Big Bend Dam. Differences in the 
depth and manner of water intake, water-level 
regimen, thermal structure of the water masses of 
Lakes Oahe and Sharpe, and zooplankton behavior 
most likely accounted for these differences in rela- 
tions. More zooplankton (in both numbers and 
biomass) was lost from Lake Sharpe through Big 
Bend Dam than was gained from Lake Oahe 
through Oahe Dam. Fish eggs and larvae - mostly 
freshwater drum (Aplodinotus grunniens) - cap- 
tured in the forebay of Big Bend Dam almost 
certainly passed the dam. No eggs or larvae were 
caught in collections made from water released at 





Field 2—WATER CYCLE 
Group 2H—Lakes 


Oahe Dam. (See also W89-02423) (Author’s ab- 
stract) 
W89-02425 


RELATIVE ABUNDANCE AND DISTRIBU- 
TION OF YOUNG-OF-THE-YEAR FISHES 
AND MINNOWS IN LAKE SHARPE, SOUTH 
DAKOTA, 

Fish and Wildlife Service, Pierre, SD. North Cen- 
tral Reservoir Investigations. 

L. G. Beckman. 

IN: Limnological and Fishery Studies on Lake 
Sharpe, a Main-stem Missouri River Reservoir, 
1964-1975. Fish and Wildlife Technical Report 8, 
1987. p 30-45, 1 fig, 9 tab, 13 ref. 


Descriptors: *Fish, *Limnology, *Missouri River, 
*Minnows, *Lake Sharpe, *Population density, 
South Dakota, Shad, Perch, Crappies, Walleye, 
Reservoirs. 


The apparent abundance and distribution of young- 
of-the-year fishes and minnows in Lake Sharpe, 
South Dakota, were determined from weekly or 
biweekly catches with a bag seine and bottom 
trawl in summer (June-September). Trends in 
catches with the two types of gear were usually 
similar, although the seine was more effective for 
catching most species. Abundance was usually 
highest in a single 400-ha backwater area. Hipple 
Lake (which alone accounted for about 40% of the 
total catch of nearly 347,000 fish during the 9-year 
period), and in the middle third of the reservoir. 
Catches were highest in midsummer for most spe- 
cies in all areas except the upper reservoir, where 
catches peaked in late summer, possibly due to 
upstream migration of young fish. Gizzard shad 
and yello perch accounted for more than 80% of 
the 9-year seine catch, and gizzard shad, yellow 
perch, black crappies, and white crappies account- 
ed for 90% of the trawl catch. Catches of the 
principal species were highest in 1968, and were 
lower and relatively stable from 1972 to 1975. 
During 1971-75, catches of young-of-the-year wal- 
leyes, the primary game fish in Lake Sharpe, re- 
mained relatively stable; catches of freshwater 
drum, white bass, bigmouth buffalo, and small- 
mouth buffalo increased; and catches of most other 
species decreased. Stocks of minnows and young- 
of-the-year fishes tended to stabilize after 1971. 
Except for walleyes, predator species were greatly 
reduced from earlier years, and most forage species 
had declined. Thus it appeared that the fish popu- 
lation structure in Lake Sharpe would continue to 
consist of a dominant predator (the walleye) sup- 
ported by reduced populations of a variety of 
forage species. (See also W89-02423) (Author’s ab- 
stract) 
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BIOLOGY OF THE WALLEYE IN LAKE 
SHARPE, SOUTH DAKOTA, 1964-1975, 

Fish and Wildlife Service, Pierre, SD. North Cen- 
tral Reservoir Investigations. 

J. H. Elrod, F. C. June, and L. G. Beckman. 

IN: Limnological and Fishery Studies on Lake 
Sharpe, a Main-stem Missouri River Reservoir, 
1964-1975. Fish and Wildlife Technical Report 8, 
1987. p 46-60, 4 fig, 13 tab, 22 ref. 


Descriptors: *Walleye, *Limnology, *Missouri 
River, *Lake Sharpe, *Biological studies, *Spawn- 
ing, Fish populations, South Dakota, Fish physiol- 
ogy, Reservoirs. 


Abundance of walleyes in Lake Sharpe, a 22,600 
ha reservoir on the Missouri River in central South 
Dakota, increased during the first 4 years of im- 


poundment (1964-67) and remained relatively 
stable through 1975. Gill-net catches during 
summer were highest in the lower reservoir, but 
upstream migrations resulted in high abundance in 
the upper reservoir (tailwater of Oahe Dam) in 
October to May. Reproduction was successful 
each year; the strongest year classes developed in 
1964 and 1968. Tributary embayments in midreser- 
voir were the principal nurseries. Seine catches of 
young of the year provided a satisfactory index of 
year-class strength. Growth of young of the year 
averaged about 1 mm/day during summer each 
year. A decline in growth of adults after impound- 


ment corresponded to an increase in abundance of 
walleyes and a concurrent decrease in abundance 
of forage fishes. Estimated mean annual mortality 
from ages IV to IX was 0.50 for males and 0.48 for 
females. Sexual maturity was generally attained 1 
year earlier by males than by females, and age at 
sexual maturity increased by about 1 year for both 
sexes during the first 12 years of impoundment. 
Mean lengths and percentages of sexually mature 
walleyes were highly correlated for males 3 or 4 
years old and for females 4 or 5 years old. Female 
walleyes predominated at all ages in the 1964-68 
year classes, which were formed when the walleye 
population was expanding, whereas males dominat- 
ed the 1969-74 years classes, which were formed 
under conditions of higher walleye abundance and 
accompanying slower growth rates. Spawning of 
walleyes in Lake Sharpe probably peaked during 
early May. If annual production of forage fishes 
remains adequate, the walleye population in Lake 
Sharpe should continue to remain near the level 
that existed during 1968-75. (See also W89-02423) 
(Author’s abstract) 
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BIOLOGY OF THE YELLOW PERCH IN LAKE 
SHARPE, SOUTH DAKOTA, 1964-1975, 

Fish and Wildlife Service, Pierre, SD. North Cen- 
tral Reservoir Investigations. 

D. A. Vogel, and F. C. June. 

IN: Limnological and Fishery Studies on Lake 
Sharpe, a Main-stem Missouri River Reservoir, 
1964-1975. Fish and Wildlife Technical Report 8, 
1987. p 61-74, 6 fig, 9 tab, 21 ref. 
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The yellow perch was studied during the first 12 
years after impoundment of Lake Sharpe (1964- 
75), a 22,600-ha flow-through reservoir on the 
main-stem Missouri River in South Dakota. 
Yellow perch ranked second in abundance (after 
gizzard shad) in seine trawl catches of young of 
the year fishes and fifth in abundance in gill-net 
catches of adults. Abundance of both young and 
adult yellow perch decreased markedly (ca. 80%) 
during the study period. The authors attributed the 
decline to a reduction in the brood stock and a 
general degradation, but sedimentation and ero- 
sion, of spawning and nursery ground in tributary 
embayments. Growth of young of the year in- 
creased during 1967-75 and was inversely related 
to abundance. Mortality estimates for the young 
varied little from year to year. Growth of adults 
was variable, and no trend over time was detected. 
Fish of ages II and III dominated the gill-net 
catches; the oldest caught were age VII. The aver- 
age annual survival rate of adults was lower for 
males (12%) than for females (20%). Most males 
were sexually mature at age I and females at age II. 
Spawning occurred from mid-April to mid-May at 
water temperatures of 8.9 to 11.8 C. Because of the 
importance of young-of-the-year yellow perch as 
forage fish in Lake Sharpe, provision of spawning 
substrate in tributary embayments is suggested as a 
possible method of enhancing reproduction. (See 
also W89-02423) (Author’s abstract) 

W89-02428 


EARLY LIFE HISTORY AND WINTER MOR- 
TALITY OF GIZZARD SHAD IN LAKE 
SHARPE, SOUTH DAKOTA, 

Fish and Wildlife Service, Pierre, SD. North Cen- 
tral Reservoir Investigations. 

F. C. June. 

IN: Limnological and Fishery Studies on Lake 
Sharpe, a Main-stem Missouri River Reservoir, 
1964-1975. Fish and Wildlife Technical Report 8, 
1987. p 75-83, 3 fig, 6 tab, 21 ref. 


Descriptors: *Limnology, *Missouri River, *Bio- 
logical studies, *Mortality, *Shad, *Lake Sharpe, 
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Growth, South Dakota, Water temperature. 


This study of gizzard shad was conducted from 
1967 to 1975 in Lake Sharpe, a 22,600-ha reservoir 
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in central South Dakota. The impoundment is at 
the northern limit of distribution of the species in 
the main-stem Missouri River impoundment 
system. Tne gizzard shad of Lake Sharpe is not 
morphologically distinct from populations inhabit- 
ing other inland waters. Young of the year general- 
ly spent the summer in tributary embayments, were 
most abundant in midreservoir localities, and ap- 
parently moved upstream in fall in response to 
inflow of warm water from Lake Oahe. During 
1967-75, gizzard shad composed 56% of the total 
catch of young of the year in seines and 40% of 
that in trawls. Seine catches were highest in 1968, 
decreased annually through 1972, rose sharply in 
1973, and declined again in 1974-75. Growth rates 
of young of the year, and mean lengths attained, 
varied during the 9-year period, but no trend with 
time was detected. Summer mortality was relative- 
ly low; however, over-winter mortality of the 
young of the year was seemingly complete in 
every year except 1967. Low water temperature in 
winter was judged to be the primary factor limit- 
ing the gizzard shad population in Lake Sharpe. 
(See also W89-02423) (Author’s abstract) 
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RESERVOIR SEDIMENTATION AND INFLU- 
ENCE OF FLUSHING, 

For primary bibliographic entry see Field 2J. 
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BIOGEOCHEMISTRY OF LEAD-210 AND PO- 
LONIUM-210 IN FRESH WATERS AND SEDI- 


Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 2K. 
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DETERMINATION OF EVAPORATION AND 
SEEPAGE LOSSES, UPPER LAKE MARY 
NEAR FLAGSTAFF, ARIZONA, 

Geological Survey, Tucson, AZ. Water Resources 


iV. 

J. W. H. Blee. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 87-4250, May 1988. 39p, 14 fig, 6 tab, 6 ref. 


Descriptors: *Lake evaporation, *Seepage, *Infil- 
tration, *Arizona, *Surface-groundwater relations, 
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tain lakes, Limnology. 


Two mass-transfer equations were developed to 
compute evaporation as a part of the evaporation 
were seepage-loss study for the Upper Lake Mary 
Reservoir near Flagstaff, Arizona, which has a 
capacity of 15,620 acre-feet and a surface area of 
876 acres. The mass-transfer equations do not re- 
quire an independent measure of evaporation to 
define the mass-transfer coefficient. Data from 
other evaporation studies were used to define the 
mass-transfer coefficient as a function of wind 
shear and atmospheric stability. Long-term seepage 
losses were determined by use of a seepage-proba- 
bility curve-derived from a stage-seepage relation 
and defined by several selected short-term water 
budgets-and a lake-stage probability curve. Seep- 
age curves were derived for several different 
amounts of assumed reservoir sealing. The long- 
term water saving that would result from each 
increment of lake-bottom sealing were computed. 
The study revealed that the evaporation loss was 
27 percent of 2,100 acre-feet per year of the total 
reservoir inflow during 1950-71; seepage loss was 
45 percent or 3,500 acre-feet per year. (USGS) 
W89-02558 


WATER QUALITY ASSESSMENT OF ARVADA 
RESERVOIR, DENVER METROPOLITAN 
AREA, COLORADO, 

Geological Survey, Denver, CO. Water Resources 

iV. 

L. J. Britton, and N. G. Gaggiani. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 87-4107, 1987. 66p, 22 fig, 10 tab, 62 ref. 





Descriptors: *Reservoirs, *Water quality, *Water 
properties, *Limnology, ‘*Colorado, *Trophic 
level, Limiting nutrients, Water pollution sources, 
Water pollution effects. 


Water quality data were collected from Arvada 
Reservoir, Colorado, and from its major inflows, 
Ralston Creek and Croke Canal, to assess the 
water quality of the reservoir, to evaluate the 
effect of water from various sources on the reser- 
voir, and to estimate the trophic state of the reser- 
voir. Data were collected at five sites in Arvada 
Reservoir, one site in Ralston Creek, and two sites 
in Croke Canal. The study began in June 1983 (just 
before filling in May 1984) and continued through 
September 1985. The reservoir was thermally 
stratified on most sampling dates from April 
through September. Dissolved-oxygen concentra- 
tions ranged from 0 to 12.0 milligrams per liter, 
and the reservoir was anaerobic below the 10- 
meter depth during most of the summer. Secchi- 
disk-depth measurements ranged from 0.9 to 5.5 
meters and generally increased during the study 
period, possibly because of decreases in nonalgal 
turbidity after the reservoir was filled. Water from 
the reservoir generally is of suitable quality for a 
raw-water-supply source and for maintenance of 
aquatic life. Total-nitrogen and total-phosphorus 
concentrations were small, and both were growth- 
limiting factors in the reservoir. The phytoplank- 
ton community was diverse, and the most domi- 
nant taxa were diatoms. Phytoplankton densities 
ranged from 1,400 to 29,000 cells per millimeter, 
and chlorophyll alpha concentrations ranged from 
0.0 to 20.4 micrograms per liter. (USGS) 
W89-02562 


METHODS FOR COLLECTION AND ANALY- 
SIS OF AQUATIC BIOLOGICAL AND MICRO- 
BIOLOGICAL SAMPLES, 

Geological Survey, Lakewood, CO. Water Re- 
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water, *Reservoirs, Stratification, Dissolved solids, 
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Iron, Manganese, Ammonia, Nitrogen, Phospho- 
rus, Canyon Lake, Guadalupe River. 


The volume-weighted average concentrations of 
the principal dissolved constituents in Canyon 
Lake on the Guadalupe River in central Texas 
usually are less than 240 milligrams per liter of 
dissolved solids, 20 milligrams per liter of chloride, 
and 30 milligrams per liter of sulfate. The water, 
which is very hard, has a volume-weighted aver- 
age concentration of hardness of about 200 milli- 
grams per liter. Thermal stratification of the lake 
results in significant seasonal and areal variations in 
dissolved oxygen, which in turn result in greater 
summer concentrations of dissolved iron, dissolved 
manganese, and total ammonia during the summer. 
At a deep site on an arm of Canyon Lake, concen- 
tration of dissolved manganese averaged 390 mi- 
crograms per liter during the summer. The concen- 
trations of total ammonia in the lake usually were 
less than 0.2 milligram per liter except in the 
hypolimnion during summer stagnation when ni- 
trate and nitrite are reduced to ammonia. The 
closure of Canyon Dam resulted in a change in the 
monthly average water temperature of the Guada- 
lupe River downstream from the dam. Prior to 
closure, the maximum monthly average water tem- 
perature for the Guadalupe River near Sattler, 
which was 29.0 C, occurred during June or July. 
Since closure, the maximum monthly average 
water temperature, which is 19.0 C, occurs during 
September or November. (USGS) 
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Geneva Univ. (Switzerland). Dept. of Inorganic, 
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Western Australia Univ., Nedlands. Dept. of Civil 
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Available from the National Technical Information 
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Price codes: A14 in paper copy, AOI in microfiche. 
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Descriptors: *Water quality, *Spirit Lake, *Lim- 
nology, Washington, Volcanoes, Bacterial analysis, 
Thermal stratification, Hydrogen sulfide, Ammo- 
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nization. 


The cataclysmic eruption of Mount St. Helens, 
Washington, on May 18, 1980, filled nearby Spirit 
Lake with timber and volcanic debris and com- 
pletely blocked the lake’s natural outlet. The lake, 
which the outlet had previously kept in hydrologi- 
cal balance, was impounded in a closed, hydrologi- 
cally unstable basin by a debris dam 150-180 m 
thick. This event greatly altered the limnology of 
Spirit Lake and resulted in extremely poor water 
quality. This report describes the post-eruption 
limnological recovery of Spirit Lake, from 1980 to 
1986. Other topics of discussion include the limno- 
logical impacts of lake drawdown, the effects of 
Spirit Lake release flows on receiving waters in 
the North Fork Toutle River basin, and the bacte- 
riology of lakes and rivers in the Mount St. Helens 
blast zone. Principal findings include: (1) the qual- 
ity of Spirit Lake has improved immensely since 
1980; (2) the lake is now well-oxygenated except 
during summer thermal stratification when the hy- 
polimnion becomes anoxic; (3) During summer 
thermal stratification, various potential water pol- 
lutants such as hydrogen sulfide, ammonia, re- 
duced iron and manganese, methane, and dissolved 
organic compounds accumulate in the hypolimnion 
under anoxic conditions; (4) concentrations of most 
ionic constituents, particularly iron and manga- 
nese, have diminished considerably in the lake, 
some close to pre-eruption levels; (5) the clarity of 
the lake is now such that light can penetrate to at 
least 20 m, as opposed to < 1m in 1980; (6) greater 
lake water clarity has contributed to the recovery 
of the phytoplankton community, which now in- 
cludes at least 135 species; and (7) species of sever- 
al bacteria and coliforms, are still found frequently 
from monitoring sites throughout the area, and 
includes Klebsiella pneumonia, Pseudonomas aeru- 
ginosa, and Legionella sp. (See also W89-02710) 
(Lantz-PTT) 
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Manganese, Organic compounds, Light penetra- 
tion, Turbidity. 


Spirit Lake, near Mount St. Helens, Washington, 
was impounded in a 1980 closed, hydrologically 
unstable basin by a debris dam 150-180 m thick. 
Post-eruption limnological recovery of Spirit Lake 
was examined from 1980 to 1986. This volume 
contains the appendices to Volume I, that actual 
report on the recovery process in Spirit Lake. The 
appendices contain results of water analyses, light 
pentration data, and temperature profiles; water 
analytical techniques and statistical analyses; and 
temperature and dissolved oxygen profiles (graphs) 
(See also W89-02709) (Lantz-PTT) 
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Cambridge University Press, New York. 218p. 
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Despite their distinct shorelines, lakes are not iso- 
lated but constantly interact with their surround- 
ings. The properties of lake water, the formation of 
lakes, their seasonal patterns, and the communities 
of plants and animals that they support are de- 
scribed. The characteristics of the world’s lakes are 
then described as follows: polar and mountain 
lakes; deep lakes; saline and soda lakes; and man- 
made lakes. The use and abuse of lakes and lake 
conservation issues also are considered. (Lantz- 
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INTENSIVE SURVEY OF THE DUPAGE 
RIVER BASIN, 1983. 

Illinois State Environmental Protection Agency, 
Springfield. Div. of Water Pollution Control. 

For primary bibliographic entry see Field 5G. 
W89-02829 


INTENSIVE SURVEY OF THE FOX RIVER 
BASIN FROM THE WISCONSIN STATE LINE 
TO OTTAWA, ILLINOIS: 1982. 

Illinois State Environmental Protection Agency, 
Springfield. Div. of Water Pollution Control. 

For primary bibliographic entry see Field 5G. 
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DYNAMIC RESERVOIR INTERACTION WITH 
MONTICELLO DAM, 

California Univ., Richmond. Earthquake Engineer- 
ing Research Center. 

For primary bibliographic entry see Field 8A. 
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CHEMICAL AND BIOLOGICAL SURVEY OF 
LAKES AND STREAMS LOCATED IN THE 
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NATIONAL PARK, 

California Univ., Santa Barbara. Marine Science 
Inst. 

J. M. Melack, S. D. Cooper, R. W. Holmes, J. O. 
Sickman, and K. Kratz. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-180872. 
Price codes: A14 in paper copy, AOI in microfiche. 
Final Report, February 18, 1987. 345p, 118 fig, 33 
tab, 325 ref. California Air Resources Board Con- 
tract A3-096-32. 
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Emerald Lake is located at an elevation of 2780 m 
in the Sierra Nevada. The lake has one surface 
outflow and is fed by several inflowing streams 
that drain a ca. 113 ha catchment; it is 2.85 ha in 
area and has a maximum depth of 10.5 m. Emerald 
Lake contains calcium-bicarbonate water with 
very low acid neutralizing capacity as is typical of 
high-altitude lakes in the Sierra Nevada. Its current 
pH (5.6-6.6) is near the low end of the range 
observed in Sierran lakes. Low values (5.6-6.0) are 
associated with intense summer rains and snow- 
melt. During ice-cover and mid-summer the lake is 
thermally stratified and low DO and elevated con- 
centrations of ammonium, base cations and acid 
neutralizing capacity (ANC) develop in the deeper 
water. The major contributors to alkalinity genera- 
tion in Emerald Lake from the sediments are am- 
monium production from the breakdown of organ- 
ic matter (44%) and the exchange of hydrogen ion 
for calcium in the sediments (34%). During the 
initial stages of snowmelt in 1986, sulfate and ni- 
trate concentrations increased while base cations 
and ANC declined in the subsurface water being 
influenced by runoff. Inflows varied in pH from 
5.7 to 6.5 with minima during snowmelt; inflow 
ANC ranged from 4 to 45 microeq/L with minima 
during intense summer rain and snowmelt. Phyto- 
plankton productivity as measured using tracer 
techniques employing isotopes of nitrogen (15-N) 
and carbon (14-C) were low during the ice-free 
seasons of 1984 and 1985. Ammonium uptake rate, 
particulate nitrogen and chlorophyll were used as 
indices of phytoplankton response to experimental 
additions of the acids and nutrients associated with 
acid precipitation to replicated 3000-4000 liter bags 
suspended in Emerald Lake. Equations which esti- 
mate pH and ANC in high-elevation Sierra 
Nevada lakes from the species composition of 
diatom assemblages indicate that both pH and 
ANC have varied somewhat since about 1825, but 
there is no overall trend in either of these varia- 
bles. (Lantz-PTT) 
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cal Sciences. 
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MARY REPORT, 
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The US Army Engineer District, Seattle, is pres- 
ently evaluating the impacts of proposed additional 
water storage at Howard A. Hanson Reservoir in 
Washington State. This proposed modification will 
involve raising the existing pool approximately 40 
ft. The investigation reported herein examined the 
impacts of raising the conservation pool on the 
reservoir thermal profiles and release temperatures 
for several study years. The mathematical model 
used in this study examined impacts of raising the 
pool with and without structural modification to 
the existing outlet works. Optimization procedures 
were used with the mathematical model to provide 
an optimum number of and elevations for the addi- 
tional ports. Results indicated that significant im- 
provement in release temperatures for the raised 
pool could be achieved with a multilevel outlet 
structure as compared to the existing outlet works. 
The method for calculating the reliability index is 
given in Appendix A. Appendix B lists monthly 
temperature release statistics for existing condi- 
tions, and Appendix C lists the calculated average 
release temperatures for the reservoir. (Author’s 
abstract) 
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RUNOFF AND SEDIMENT PRODUCTION IN 
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SOME PRELIMINARY RESULTS, 

Huddersfield Polytechnic (England). Dept. of Ge- 
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OHIO STREAM REGIONALIZATION 
PROJECT: A COMPENDIUM OF RESULTS, 
Northrop Services, Inc., Corvallis, OR. 

T. R. Whittier, D. P. Larsen, R. M. Hughes, C. M. 
Rohm, and A. L. Gallant. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-204227. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/600/3-87/025, May 1988. 66p, 21 
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Regional patterns in terrestrial characteristics can 
be used as a framework to monitor, assess and 
report the health of aquatic ecosystems. In Ohio, 
five ecological regions were delineated using com- 
binations of spatial patterns in land-surface form, 
iand use, soil and potential natural vegetation. This 
framework was evaluated by studying the water 
quality, physical habitat, and fish and microinver- 
tebrate assemblages of 109 minimally impacted rep- 
resentative streams. Water quality and fish assem- 
blages showed clear regional differences. The 
highest quality water and fish assemblages were 
consistently found in the southeast ecoregion and 
the lowest quality in the northwest ecoregion. No 
clear regional patterns were found in macroinver- 
tebrate assemblages and limited regional patterns in 
physical habitat. (Author’s abstract) 
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A total of 973 probability sample lakes was select- 
ed from the map population in the Western U.S. Of 
those, 94 were classified as non-target by examina- 
tion of large-scale maps, 98 were classified as non- 
target when visited, and 60 were not visited. Data 
from water samples collected from 720 lakes were 
subsequently considered for use in making popula- 
tion estimates. One lake which was larger than 
2000 ha was excluded from population estimates; 
thus, the number of lakes upon which population 
estimates are based is 719. Of the 719 probability 
sample lakes, 455 were located in wilderness areas. 
The largest numbers of probability sample lakes 
were sampled in the states of California (147), 
Colorado (132), and Washington (117). Only two 
lakes were sampled in Nevada and one in New 
Mexico. Most of the special interest lakes sampled 
were located in Montana (8), Utah (7), and Wyo- 
ming (7). Based on the sample size of the probabili- 
ty sample lakes, and using the equations developed 
to extrapolate to the total number of target lakes, it 
is estimated that the number of lakes characterized 
by the WLS-I is 10,393 with a standard error of 
219.4. Five of the chemical variables measured 
during the WLS-I were selected for detailed analy- 
sis because of their direct relevance to the effects 
of acidic deposition on lake chemistry: (1) pH -- In 
some lakes, continuous inputs of acids can result in 
decreases in pH and acid neutralizing capacity. and 
(2) ANC -- In other lakes, acid neutralizing capac- 
ity may decrease before substantial decreases in pH 
occur; therefore, losses in acid neutralizing capac- 
ity may serve as a better indicator of acidification 
than decreases in pH. (3) Sulfate -- Sulfate concen- 
trations in lake water can become elevated as a 
result of sulfate deposition, one of the key compo- 
nents of acidic deposition. (4) Extractable Alumi- 
num -- Acidification of lakes can be accompanied 
by elevated concentrations of aluminum that can 
be toxic to aquatic organisms, particularly fish and 
(5) organic acids of terrestrial origin. These com- 
pounds can serve as sources of hydrogen ion (i.e., 
acidity). Thus, some acidic lakes may be so because 
of the presence of organic acids and not necessarily 
because of acidic deposition. (Lantz-PTT) 
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CAN RIVERS - A PRELIMINARY SYNTHESIS, 
Council for Scientific and Industrial Research, Pre- 
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Ecological research on South African rivers has 
progressed in a number of phases. The realization 
that South African rivers were deteriorating in the 
face of overexploitation, led to a coordinated re- 
search program by the National Institute for Water 
Research in the 1950’s and 1960's, which included 





in-depth studies on representative rivers such as 
the Great Berg, the Tugela, the Jukskei/Crocodile 
and the Vaal. Major advances resulted from this 
program, including the description of physical zon- 
ation along rivers, and the associated changes in 
the biotic community; the identification of the 
main factors limiting species distributions in rivers, 
such as temperature, silt, food availability and flow 
rate. The literature on South African river ecology 
is reviewed, and available knowledge on inverte- 
brates, diatoms, fish and other vertebrates, and 
plants is summarized. Activities involving the con- 
servation of rivers include the identification of 
threats to specific rivers and environmental impact 
assessments. (Lantz-PTT) 
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Council for Scientific and Industrial Research, Pre- 
toria (South Africa). Foundation for Research De- 
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The proceedings of a three-day workshop at 
Midmar Dam, Natal, designed to establish a con- 
sensus view of river conservation and to provide 
professional conservationists, managers and plan- 
ners with a set of guidelines presents what is 
known about the ecology of South African rivers, 
what options are available for monitoring and man- 
aging them, what legislation is available for con- 
trolling the exploitation of rivers and what re- 
search priorities should be implemented to increase 
the understanding of river ecology. (See W89- 
02986 thru W89-02993) (Author’s abstract) 
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Since water will soon be the factor limiting the 
economic prosperity of South Africa, it is clear 
that this country’s rivers will continue to be ex- 
ploited to the greatest possible extent. It is neces- 
sary, therefore, to consider the effects that this will 
have on the rivers themselves. Not only are rivers 
ecologically, aesthetically and recreationally im- 
portant parts of the landscape, but their biota is 
able to cleanse their waters, making them available 
for further human use. As yet there is no policy for 
the conservation or preservation of any South Af- 
rican rivers and no legislation directed specifically 
at preventing their abuse as functioning ecosys- 
tems. The physical and ecological properties of 
rivers are described in order to set the scene for 
subsequent discussion of the uses and abuses of 
rivers, the need for their conservation and how this 
might be brought about. (See also W89-02985) 
(Lantz-PTT) 
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The definition of a philosophy and criteria for 
river conservation has immediately identified the 
general goals which should be aimed at: the main- 
tenance of diversity of function, the sustainable 
utilization of resources, the maintenance of ecosys- 
tem functioning, and the preservation of represent- 
ative types of rivers. To be able to maintain the 
diversity of function of rivers requires the achieve- 
ment of a number of specific goals. The functions 
must be identified and a their controlling processes 
understood, so that the effects of perturbations can 
be predicted and mitigation methods suggested. 
The development of methods for the assessment of 
the conservation costs of river exploitation 
schemes is therefore a primary goal. Because of the 
difference in emphasis on the use of different rivers 
it will be necessary to formulate a number of 
different management policies to take account of 
the continuum from pristine to d led and small 
to large rivers. It may be most effective to formu- 
late individual river management plans. The sus- 
tainable utilization of river resources requires re- 
search for the prediction of exploitable levels as 
well as the development of alternative technol- 
ogies, such as water recycling, to ease the pressure 
for over-exploitation. In addition, the inclusion of 
ecological expertise and the identification of con- 
servation priorities as a matter of course, at the 
earliest planning stage of development projects, is 
an overriding priority. The maintenance of ecosys- 
tem functions underlies any attempt to preserve 
diversity of function. The preliminary necessity is 
research to identify and understand basic control- 
ling processes. In the river itself the dominant 
controlling variable is the flow level, and an urgent 
priority is to identify flow requirements for the 
acceptable maintenance of essential functions. The 
preservation of representative types of rivers re- 
quires the classification of rivers by oe 
region, by physical environmental type and b 

conservation status. (See also W89-02985) daar 
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A catchment is the drainage basin of a river. 
Bounded by other catchments, its geographical 
area covers all the land that drains into one river 
system, from the source to the estuary. When 
water precipitates into a catchment, much of it is 
lost into the atmosphere by evapotranspiration. 
Most of the remainder moves downhill through 
the catchment, either as ground or surface water, 
and eventually drains into the river system. The 
speed with which this water moves through the 
catchment is dependent on the geology and topog- 
raphy of the area, while the impurities it collects 
along the way are characteristic of the types of 
bedrock, soils and land use within the catchment. 
Thus by the time the water reaches the stream, its 
quality has changed from that of rainwater, in a 
manner that reflects the nature of the catchment. 
With the river playing such a central role in the 
catchment, it follows het many catchment charac- 
teristics will have an important influence upon it. 
These characteristics will vary from those that 
directly affect only particular portions of a river 
(e.g., a point source pollutant), to those that affect 
the complete river system (e.g., the pattern of 
stormflow into the river). Some relevant catch- 
ment characteristics are: (1) geology - seasonal 
flow pattern, individual stormflow characteristics, 
subsurface flow pattern, water quality, erosion/ 
sedimentation, and human activities; (2) soils; (3) 
topography - size, shape, relief and gradients, and 
drainage density; (4) climate - precipitation and 
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temperature; (5) biosphere; and (6) riparian zones. 
(See also W89-02985) (Lantz-PTT) 
W89-02990 


MONITORING AND SURVEILLANCE, 
National Inst. for Water Research, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 7B. 
W89-02991 


RIVER CONSERVATION - 
FOR LEGISLATION, 

Rhodes Univ., Grahamstown (South Africa). 
Dept. of Geography. 

For primary bibliographic entry see Field 6E. 
W89-02992 


IMPLICATIONS 


RESEARCH AND INFORMATION NEEDS, 
Albany Museum, Grahamstown (South Africa). 
J. A. Cambray, F. C. de Moor, A. J. Bath, and K. 
C. D. Hamman. 

IN: Conservation of South African Rivers. 1986. p 
88-107, 2 fig, 3 tab, 29 ref, 2 append. 


Descriptors: *Research priorities, *South Africa, 
*Information exchange, *Rivers, Ecology, River 
systems. 


A list of potential research projects which need to 
be done to provide essential information on rivers 
in South Africa emphasizes an holistic view of 
research needs are considered. All the factors 
(biotic, abiotic, climatic, anthropogenic) which 
have an influence either directly or indirectly on 
the river environment. A list of research project 
proposals is provided in an Appendix. (See also 
'W89-02985) (Lantz-PTT) 

W89-02993 


HYDROLOGY AND CHEMISTRY OF SELECT- 
RAIRIE WETLANDS 


ED P IN THE COTTON- 
WOOD LAKE AREA, STUTSMAN COUNTY, 
NORTH DAKOTA, 1979-82, 

Geological Survey, Lakewood, CO. 

J. W. Labaugh, T. C. Winter, V. A. Adomaitis, 
and G. A. Swanson. 

Available from Books and Open-File Reports Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Professional Paper 1431, 1987. 26p, 14 fig, 39 ref. 


Descriptors: *Wetlands, *Chemical properties, 
*Prairies, *North Dakota, *Geochemistry, Nutri- 
ents, Wells, Potassium, Calcium, Magnesium, Bi- 
carbonate, Groundwater recharge, Groundwater 
movement, Hydrology. 


The relation of hydrologic setting and temporal 
variability in hydrology to nutrient content and 
geoc characteristics of a group of prairie 
wetlands and adjacent groundwater was studied 
during the period 1979-82. Emphasis is on four 
wetlands, two seasonal and two semipermanent, 
and four wells contiguous to them along a hydro- 
logic section. The seasonal wetlands, T8 and T3, 
contained water only for a few weeks to months 
after filling in spring and early summer; both were 
completely dry by August. The semipermanent 
wet 1 P8, contained water throughout 
each year and were ice covered in winter. Signifi- 
cant differences existed in the chemical composi- 
tion of the wetlands based on their hydrologic 
setting. The dominant cation and anion in the 
wetlands were potassium and bicarbonate in wet- 
land T8, calcium and sulfate in wetland T3, magne- 
sium and sulfate in wetland P1, and magnesium and 
bicarbonate in wetland P8. Significant seasonal dif- 
ferences existed in the water chemistry of the 
wetland in groundwater discharge areas. Concen- 
trations of total phosphorus and total nitrogen 
were greatest in wetlands in areas of groundwater 
recharge and least in wetlands in areas of ground- 
water discharge. Differences in the chemistry of 
water from wells in the adjacent ground water 
resulted primarily from the positions of the wells in 
the groundwater flow system. (Author’s abstract) 
'W89-03035 
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AQUATIC MACROPHYTES IN ADIRONDACK 
(NEW YORK) LAKES: PATTERNS OF SPECIES 
COMPOSITION IN RELATION TO ENVIRON- 
MENT, 

Indiana Univ. at Bloomington. Dept. of Biology. 
For primary bibliographic entry see Field 5C. 
W89-03056 


DIVERSITY OF THE PARASITE ASSEM- 
BLAGE OF FUNDULUS ZEBRINUS IN THE 
PLATTE RIVER OF NEBRASKA, 

Nebraska Univ.-Lincoln. School of Biological Sci- 
ences. 

J. Janovy, and E. L. Hardin. 

Journal of Parasitology, Vol. 74, No. 2, p 207-213, 
April 1988. 1 fig, 4 tab, 19 ref. 


Descriptors: *Limnology, *Rivers, ‘*Parasites, 
*Killifish, *Platte River, Fundulus, Streamflow, 
Population density, Nebraska, Hydrobiology. 


Changes in the values of the Shannon H’ diversity 
index as determined for individual hosts (infraas- 
semblage diversity), host samples (sampling assem- 
blage diversity), and for species density are report- 
ed for an assemblage of 7 parasites in Fundulus 
zebrinus in the Platte River in Nebraska for a 5- 
year period. The parasites were: Myxosoma fun- 
duli (gill), Trichodina sp. (gill), Gyrodactylus bul- 
bacanthus (gill), Salsuginus sp. (gill), G. stableri 
(body surface), and Neascus sp. (= Posthodiplosto- 
mum; eyes and body cavity). Relative abundance 
and equitability are given for each of the study 
years. Mean infraassemblage diversity, sample as- 
semblage diversity, species density, and equitability 
were all significantly negatively correlated with 
river streamflow (measured in cubic feet per 
second) of the year prior to the sample, but were 
independent of the concurrent year’s streamflow. 
Over the long term, M. funduli and Trichodina sp. 
were the most, and G. bulbacanthus was the least, 
abundant. Species pair prevalence and relative den- 
sity correlations showed few long-term patterns of 
co-occurrence or microallopatry. The strongest as- 
sociation was between M. funduli and the Neascus 
sp. and was attributed to similarities in ecological 
requirements of intermediate hosts. (Author’s ab- 
stract) 

W89-03062 


MODEL CALIBRATION BASED ON RANDOM 
ENVIRONMENTAL FLUCTUATIONS, 
Princeton Univ., NJ. Dept. of Civil Engineering 
and Operations Research. 

For primary bibliographic entry see Field 7A. 
W89-03105 


FATE OF ADDED ALKALINITY DURING 
NEUTRALIZATION OF ACID LAKE, 

Cornell Univ., Ithaca, NY. Dept. of Environmen- 
tal Engineering. 

For primary bibliographic entry see Field 5G. 
W89-03111 


INTERPRETATION OF ‘CONTROLLED’ VS 
‘NATURAL’ EXPERIMENTS IN STREAMS, 
California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 

For primary bibliographic entry see Field 7A. 
W89-03117 


EFFECTS OF THE BLUE-GREEN ALGA MI- 
CROCYSTIS AERUGINOSA ON ZOOPLANK- 
TON COMPETITIVE RELATIONS, 

North Carolina Univ., Morehead City. Inst. of 
Marine Sciences. 

R. S. Fulton, and H. W. Paerl. 

Oecologia OECOBX, Vol. 76, No. 3, p 383-389, 
August 1988. 3 fig, 39 ref. 


Descriptors: *Algal blooms, *Ecology, *Cyano- 
phyta, *Zooplankton, Microcystis, Daphnia, Crus- 
taceans, Eutrophication, Rotifers. 


Field distribution patterns and laboratory feeding 
experiments have suggested that blooms of coloni- 
al blue-green algae strongly inhibit relatively large- 
bodied daphnid cladocerans. Laboratory experi- 


ments were conducted to test the hypothesis that 
blooms of the colonial blue-green alga Microcystis 
aeruginosa would shift competitive dominance 
away from large-bodied daphnid cladocerans 
toward smaller-bodied cladocerans, copepods, and 
rotifers. In laboratory competition experiments, in- 
creasing the proportion of M. aeruginosa in the 
algal food supply resulted in a shift from domi- 
nance by the relatively large-bodied cladoceran 
Daphnia ambigua to dominance by the small- 
bodied cladoceran Diaphanosoma brachyurum or 
the copepod Diaptomus reighardi. The small- 
bodied cladoceran Bosmina longirostris was 
always numerically heavily dominant over D. am- 
bigua, but its estimated population biomasses were 
only slightly higher than those of D. ambigua. 
Daphnia ambigua consistently outcompeted the ro- 
tifer Brachionus calyciflorus. Blooms of M. aeru- 
ginosa can alter zooplankton competitive relations 
in laboratory experiments, favoring small-bodied 
cladocerans and copepods at the expense of large- 
bodied cladocerans. However, contrary to predic- 
tions, blooms of M. aeruginosa did not improve the 
competitive ability of rotifers. (Author’s abstract) 
W89-03118 


ACIDIFICATION AND SUCCESSION IN A 
FLOOD-PLAIN MIRE IN THE NORFOLK 
BROADLAND, U.K., 

Sheffield Univ. (England). Dept. of Botany. 

K. E. Giller, and B. D. Wheeler. 

Journal of Ecology JECOAB, Vol. 76, No. 3, p 
849-866, September 1988. 10 fig, 1 tab, 33 ref. 


Descriptors: *Ecology, *Acidification, *Sphag- 
num, *Bogs, *Wetlands, *Peat, *Fens, Flood 
plains, Acidity, Plant populations, Norfolk, Eng- 
land, Ombrotrophic conditions. 


Sphagnum communities within rich-fen sites of the 
Norfolk Broadland were all of recent origin (< 150 
years old); there was no evidence of any relicts of 
a former ombrotrophic surface. The Sphagnum 
communities had mainly developed from Phrag- 
mites- and Typha-dominated vegetation, rarely 
over Cladium-dominated vegetation; no examples 
over Carex paniculata fen have been observed. 
There was evidence for progressive base-depletion 
in parts of the fens remote from the river. Howev- 
er, Sphagnum communities are not restricted to 
these places but are also developed in fen compart- 
ments with cation-rich water and adjacent to dykes 
and waterways with eutrophic water. Isolation 
from inundation by base-rich water is necessary for 
the development of Spahgnum lawns. Where 
Sphagnum has invaded fen compartments with 
base-rich waters, flooding is avoided by vertical 
movement of the peat surface which also prevents 
desiccation of Sphagnum during prolonged dry 
periods. Vertical movement of the fen mat occurs 
both through floating rhizome rafts and, more 
commonly, by expansion and contraction of a 
loose peat matrix. The ultimate persistence of the 
Sphagnum communities is uncertain as tree estab- 
lishment may lead to a depression of the peat 
surface and elimination of Sphagnum. In some 
areas, however, Sphagnum species survive under 
mature Betula pubescens, forming a poor-fen com- 
munity that may be a precursor of ombrotrophic 
conditions. (Author’s abstract) 

W89-03123 


INDIRECT EFFECTS AND BIOLOGICAL CON- 
TROL OF MOSQUITOES BY MOSQUITO- 
FISH, 

California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 

J. R. Bence. 

Journal of Applied Ecology JAPEAI, Vol. 25, No. 
2, p 505-521, August 1988. 7 fig, 7 tab, 35 ref, 
append. 


Descriptors: *Invertebrates, *Mosquitoes, *Fish 
behavior, *Ecology, Biocontrol, Rice, Predation, 
Mosquitofish, Mosquitoes, California. 


The mosquitofish, Gambusia affinis (Baird and 
Girard), reduced the abundance of the pest mos- 
quito Culex tarsalis Coquillet in a rice field in San 
Joaquin Valley, California. The mosquitofish also 
reduced the abundance of other aquatic inverte- 
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brate taxa, including predatory insects and zoo- 
plankton. The reduction in predatory insect abun- 
dance, due to the fish, reduced mosquito mortality 
due to insects. The reduction in the abundance of 
alternative prey (mainly zooplankton) increased 
predation rates on mosquitoes by individual fish. A 
low abundance of zooplankton increased the pre- 
dation rates of individual predatory insects. Suc- 
cessful control of mosquitoes results from a direct 
negative effect by mosquitofish that more than 
outweighs indirect positive effects of the mosquito- 
fish on mosquitoes. In other studies, the introduc- 
tion of mosquitofish increased the abundance of 
mosquito larvae; indirect positive effects of the 
type demonstrated in this study could account for 
these results. (Author’s abstract) 

W89-03124 


RECENT ACIDIFICATION OF A _ LARGE 
SCOTTISH LOCH LOCATED PARTLY 
WITHIN A NATIONAL NATURE RESERVE 
AND SITE OF SPECIAL SCIENTIFIC INTER- 
EST, 

University Coll., London (England). Dept. of Ge- 
ography. 

For primary bibliographic entry see Field 5C. 
W89-03125 


RISING LEVEL OF THE GREAT SALT LAKE: 
IMPACTS AND ADJUSTMENTS, 

National Center for Atmospheric Research, Boul- 
der, CO. 

For primary bibliographic entry see Field 6F. 
W89-03127 


RESPONSES OF FOUR IRISH WETLAND 
TREE SPECIES TO RAISED SOIL WATER 
LEVELS, 

Trinity Coll., Dublin (Ireland). School of Botany. 
S. F. Iremonger, and D. L. Kelly. 

New Phytologist NEPHAV, Vol. 109, No. 4, p 
491-497, August 1988. 3 fig, 2 tab, 38 ref. 


Descriptors: *Water level fluctuations, *Wetlands, 
*Trees, *Soil water, Oxidation-reduction potential, 
Soil saturation, Waterlogging, Ireland, Water 
level. 


The four most common tree species in Irish wet- 
land woods are Alnus glutinosa (L.) Gaertn. 
(common alder), Betula pubescens Ehrh. (downy 
birch), Fraxinus excelsior L. (ahs) and Salix cinerea 
ssp. oleifolia Macreight (Salix atrocinerea Brot., 
common sally). Seedlings of these species were 
subjected to different soil water levels (half saturat- 
ed and surface saturated) in their second and third 
years of growth, and performance was compared 
with that in a free draining control treatment. All 
plants survived in the water treatment, except for 
over 50% of the B. pubescens. Soil redox poten- 
tials indicated a gradient in the degree of hypoxia 
which seemed to reflect the order of tolerance of 
the species, as shown by measurements of relative 
growth and final dry weight. The observed differ- 
ences in soil redox potentials may have been due to 
the oxidizing activity of the roots of tolerant spe- 
cies, which showed varying degrees of stem base 
hypertrophy and associated proliferation of lenti- 
cels. Species were affected by the waterlogging 
treatments in the order B. pubescens (most ad- 
versely affected) > A. glutinosa > F. excelsior > 
S. cinera ssp. oleifolia. (Author’s abstract) 
W89-03128 


RADIAL STEM GROWTH OF CONIFEROUS 
TREES NEAR SWEDISH RESERVOIRS, 

Umea Univ. (Sweden). Dept. of Ecological 
Botany. 

For primary bibliographic entry see Field 6G. 
W89-03142 


TOTAL PHOSPHORUS BUDGET FOR LAKE 
ST. CLAIR: 1975-80, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field SB. 





W89-03168 


ROLE OF THE SEED BANK IN THE DEVEL- 
OPMENT OF VEGETATION ON A FRESHWA- 
TER MARSH CREATED FROM DREDGE 
SPOIL, 

Ohio State Univ., Columbus. Environmental Biol- 
ogy Program. 

C. E. Siegley, R. E. J. Boerner, and J. M. Reutter. 
Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 3, p 267-276, 1988. 1 fig, 4 tab, 36 ref. Ohio 
Sea Grant Program NA84AA-D-00079. 


Descriptors: *Seeds, *Vegetation establishment, 
*Marshes, *Marsh plants, *Spoil banks, Great 
Lakes, Spoil disposal, Plant populations, Dredging, 
Waterfowl. 


The contribution of the seed bank to the early seral 
flora of a wetland created in Sandusky Bay, Ohio, 
using dredge spoil was evaluated by comparing 
results from greenhouse germination experiments 
with those from field surveys. Germinable seeds 
were patchily distributed both among and within 
the three dredge spoil-filled marsh areas and the 
unfilled control area. The unfilled had the most 
diverse seed bank (22 species), though not the 
densest (1,029 germinable seed/sq m of marsh 
bottom down to 10 cm). The seed banks of the 
spoil-filled areas averaged 13 species (range 7-15) 
and 980 germinable seeds/sq m (range 300-1,711). 
Total seed bank density was 1/6 to 1/20 of those of 
natural wetlands. Germination conditions were the 
most important factor governing seedling emer- 
gence, with more germination occurring in mudflat 
conditions than submerged conditions. Approxi- 
mately 18% of the total early seral flora and 28% 
of the early wetland species flora were represented 
in the seed bank, though again the proportions 
were higher in the unfilled control area than in the 
dredge-spoil filled cells. The seed bank and early 
seral floras differed little from species lists in his- 
torical records of the area. Many of the early seral 
species cited as important as wildlife or waterfowl 
food sources originated in the seed bank whereas 
the major pest species dispersed into the study site 
from outside the marsh. The above findings are 
useful for predicting vegetation dynamics of 
dredge-spoil wetlands suitable for waterfowl and 
other wildlife. (Author’s abstract) 

W89-03169 


EFFECT OF SUBMERSED AQUATIC MACRO- 
PHYTES ON RESOURCE PARTITIONING IN 
YEARLING ROCK BASS (AMBLOPLITES RU- 
PESTRIS) AND PUMPKINSEEDS (LEPOMIS 
GIBBOSUS) IN LAKE ST. CLAIR, 

National Fisheries Research Center-Great Lakes, 
Ann Arbor, MI. 

J. R. P. French. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 3, p 291-300, 1988. 4 fig, 2 tab, 20 ref. 


Descriptors: *Aquatic plants, *Macrophytes, 
*Vegetation effects, *Fish diets, Fish food orga- 
nisms, Fish behavior, Fish, Bass, Sunfish, Lakes, 
Great Lakes. 


Yearling rock bass (Ambloplites rupestris), pump- 
kinseeds (Lepomis gibbosus), macroinvertebrates, 
and submersed aquatic plants were sampled at 2- 
week or 3-week intervals from June to October 
1979 in a shallow, heavily vegetated embayment in 
Lake St. Clair to determine whether seasonal 
changes in plant canopy and plant taxonomic com- 
position affected resource partitioning in these two 
fish species. In both species, numbers of prey and 
gut volumes increased with increasing plant 
canopy until the plant canopy reached a seasonal 
maximum in mid-summer. Rock bass consumed 
fewer, larger prey than pumpkinseeds while large 
Caenidae-Trichoptera-Coenagrionidae, the prey 
group most preferred by rock bass, was available. 
Pumpkinseeds ate smaller amphipods, gastropods, 
and chironomid-lepidopterans that were more 
abundant numerically than Caenidae-Trichoptera- 
Coenagrionidae. After mid-summer, the plant 
canopy declined slowly to one-half of the maxi- 
mum value, but built-up densities of Hyallela 
azteca, gastropods, and chironomid-lepidopterans 
kept availability of prey high throughout late 


summer. Rock bass shifted to Gammarus, gastro- 
pods, and chironomid-lepidopterans as large Caeni- 
dae-Trichoptera-Coenagrionidae became scarce. 
Pumpkinseeds ate more prey in the late season and 
displayed no prey preference. Their gut volumes 
peaked in September. Apparently, the increasing 
combined canopy of bushy plants and Heteranth- 
era dubia hindered the foraging of rock bass more 
than that of pumpkinseeds and caused resource 
partitioning in the two species. (Author’s abstract) 
W89-03171 


INTERSTITIAL WATER QUALITY OF LAKE 
TROUT SPAWNING HABITAT, 

National Water Research Inst., Burlington (Ontar- 
io). 

For primary bibliographic entry see Field 5C. 
W89-03172 


HISTORICAL BASIS FOR LIMITS ON LAKE 
SUPERIOR WATER LEVEL REGULATIONS, 
National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 4A. 
W89-03173 


NONPARAMETRIC EVALUATION OF THE 
SIZE OF LIMNOLOGICAL SAMPLING NET- 
WORKS: APPLICATION TO THE DESIGN OF 
A SURVEY OF GREEN BAY, 

Argonne National Lab., IL. Biological, Environ- 
mental, and Medical Research Div. 

For primary bibliographic entry see Field 7A. 
W89-03174 


RELATIONSHIPS AMONG SECCHI DISK 
DEPTH, BEAM ATTENUATION COEFFI- 
CIENT, AND IRRADIANCE ATTENUATION 
COEFFICIENT FOR GREAT LAKES WATERS, 
National Water Research Inst., Burlington (Ontar- 
io). Rivers Research Branch. 

R. P. Bukata, J. H. Jerome, and J. E. Bruton. 
Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 3, p 347-355, 1988. 8 fig, 3 tab, 19 ref. 


Descriptors: *Secchi disks, *Optical properties, 
*Opacity, *Light penetration, *Transparency, 
Mathematical analysis, Lakes, Data collections, 
Great Lakes. 


Optical data collected between 1973 and 1979 are 
utilized to discuss the relationships among the di- 
rectly observed Secchi disk depths and the directly 
measured total attenuation coefficients and irradi- 
ance attenuation coefficients in Lakes Erie, Ontar- 
io, Superior, and Huron, as well as Georgian Bay. 
Tables and curves are presented depicting these 
mathematical relationships obtained by statistical 
regressions. These relationships are used to effect 
an intercomparison of the four Laurentian Great 
Lakes. In addition, subsurface, vertically down- 
ward sighting ranges are estimated and compared 
to the Secchi disk depths as determined from the 
mathematical regressions. Since there exists a vast 
amount of historical Secchi disk depth measure- 
ments, the need for such relationships certainly 
exist. It is intended that the cautious use of these 
regressions will assist the interpretation of such 
historical data bases wherein Secchi depths com- 
prise the only available optical information. (Au- 
thor’s abstract) 

W89-03176 


DISTRIBUTION OF CONTAMINANTS _IN 
CLAMS AND SEDIMENTS FROM THE 
HURON-ERIE CORRIDOR: II. LEAD AND 
CADMIUM, 

Windsor Univ. (Ontario). Great Lakes Inst. 

For primary bibliographic entry see Field SB. 
W89-03177 


NEW BIOLOGICAL MARKER LAYER IN THE 
SEDIMENTS OF THE GREAT LAKES: BYTH- 
OTHREPHES CEDERSTROEMI (SCHODLER) 
SPINES, 

National Oceanic and Atmospheric Administra- 
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tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

T. J. Keilty. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 3, p 369-371, 1988. 1 tab, 7 ref. NSF Grant 
OCE-86-14619. 


Descriptors: *Paleolimnology, *Core logging, 
*Fluvial sediments, *Great Lakes, *Biological 
markers, *Marking techniques, Crustaceans, Bioin- 
dicators, Cladocera, Spines, Zooplankton, Lakes. 


The European cladoceran, Bythothrephes ceder- 
stroemi (Schodler). recently invaded the Lauren- 
tian Great Lakes. Based on recent zooplankton 
records, it most likely appeared first in 1984 in 
Lakes Ontario, Erie, and Huron, and in 1985 in 
Lake Michigan. It has yet to be reported from 
Lake Superior. This species is a relatively large- 
bodied predatory form that a long, 
caudal, laterally barbed spine. B. cederstroemi 
spines and spine fragments were found in the upper 
fractions (predominantly 0-4 cm) of 35 sediment 
cores collected from seven areas of deposition in 
the eastern basin of Lake Erie. All remains were 
well preserved and easy to identify. Very few to 0 
spines were found in core depths greater than 4 cm 
suggesting that the invasion of this species has 
resulted in a new, readily distinguishable time hori- 
zon marker. (Author’s abstract) 

W89-03178 


OPERATIONS FOR AN UNDER-ICE ECOLO- 
GY PROGRAM, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

S. J. Bolsenga, H. A. Vanderploeg, M. A. Quigley, 
and G. L. Fahnenstiel. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 3, p 372-376, 1988. 4 fig, 3 ref. 


Descriptors: *Project planning, ‘*Iced lakes, 
*Aquatic ecosystems, *Lake ice, *Light penetra- 
tion, Population dynamics, Plankton, Ice cover, 
Great Lakes, Biological samples. 


A pilot program tested the feasibility of conduct- 
ing a study on the under-ice ecology of the Great 
Lakes. The east arm of Grand Traverse Bay, in the 
lower peninsula of Michigan, was chosen as the 
test area. The project was conducted in three 
phases; (1) a pre-ice cruise (open water); (2) an 
under-ice phase; and (3) a post-ice cruise (open 
water). Logistics problems were encountered in 
both operations and data collection. Significant 
experience was gained in both areas to make future 
programs of this type more efficient and scientifi- 
cally productive. Planning with attention to details 
and simplicity, adequate cold-weather gear, suffi- 
cient time to conduct the experiments under ad- 
verse weather conditions, attention to safety equip- 
ment and operating procedures, and coordination 
of the various scientific phases are key items in the 
success of such programs. (Vernooy-PTT) 
W89-03179 


COASTAL LAGOONS OF EAST ANGLIA, U.K., 
Cambridge Univ. (England). Dept. of Zoology. 
For primary bibliographic entry see Field 2L. 
W89-03184 


PU(239,240) RESIDENCE TIMES IN FRESH- 
WATERS AND ACCUMULATION IN SHIELD 
LAKE SEDIMENTS, 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 

R. J. Cornett, and L. Chant. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 3, p 407-415, March 
1988. 7 tab, 66 ref. 


Descriptors: *Plutonium, *Pollutant identification, 
*Lake sediments, *Tracers, *Isotopic tracers, 
*Model studies, *Retention time, Chemical proper- 
ties, Hydrologic properties, Flushing, Lakes, Oli- 
gotrophic lakes, Canadian shield, Heavy metals. 
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Activity balances for Pu(239,240) in seven oligo- 
trophic lakes were constructed from measurements 
of Pu(239,240) inputs and measurements of 
Pu(239,240) accumulated in lake sediments. 
Pu(239,240) eroded from the catchment was a - 
nificant input to lakes with rapid hydrologic flush- 
ing rates. From 28 to 100% of the Pu(239,240) 
input to the lakes accumulated in the lake sedi- 
ments. The fraction of Pu(239,240) input accumu- 
lated in the lake sediments was inversely correlated 
with the hydrologic flushing rate of the lake. 
Pu(239,240) concentrations in the sediments were 
simulated using a single reservoir input-output 
model. Partial residence times for Pu(239,24) trans- 
fer from the water to the sediments ranged from 
0.09 to 2.7 years and were shorter in lakes with 
more rapid flushing. Partial residence times of 
Pu(239,240) in these small shield lakes were very 
similar to the residence times of Pu(239,240) in the 
Laurentian Great Lakes and to those of Cs(137) 
and Pb(210) in other small oligotrophic lakes. (Au- 
thor’s abstract) 
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PREDICTION OF PHOSPHORUS RELEASE 
RATES FROM TOTAL AND REDUCTANT- 
SOLUBLE PHOSPHORUS IN ANOXIC LAKE 
SEDIMENTS, 

York Univ., Downsview (Ontario). Faculty of Sci- 
ence. 

G. K. Nurnberg. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 3, p 453-462, March 
1988. 8 fig, 6 tab, 60 ref. 
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tions, Biological properties, Ecosystems. 


Release rates of phosphorus from anoxic sediment 
surfaces in seven North American lakes were de- 
termined from core tube incubations. These rates 
were compared with several P fractions within the 
0-5 and 5-10 cm layers of the corresponding sedi- 
ment. Regressions of release rates both on total 
sediment P and on reductant-soluble P were highly 
significant. Analysis of literature data from lakes 
worldwide also showed significant relationships 
between the release rates and total sediment P and 
citrate dithionite bicarbonate extractable P. Mass 
balance calculations for individual cores indicated 
that reductant-soluble P decreases in wet surficial 
sediments, while total P in the overlying water 
increases. The release rates of different P fractions 
in the water (total, soluble reactive, and total reac- 
tive P) were very similar, indicating the high bio- 
logical availability of the released P. (Author’s 
abstract) 

W89-03210 


HYDROLOGIC AND RIPARIAN INFLUENCES 
ON THE IMPORT AND STORAGE OF 
COARSE PARTICULATE ORGANIC MATTER 
IN A PRAIRIE STREAM, 

Kansas State Univ., Manhattan. Div. of Biology. 
M. E. Gurtz, G. R. Marzolf, K. T. Killingbeck, D. 
L. Smith, and J. V. McArthur. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 4, p 655-665, April 
1988. 3 fig, 6 tab, 36 ref. Kansas Water Resources 
Research Institute Project B-063-KAN. 
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The hydrologic regime and zonation of riparian 
vegetation influenced the quantity and quality of 
coarse particulate organic matter (CPOM; > 1 
mm) stored in the channel and upper bank of a 
prairie stream. In a 5.4-km intermittent reach of the 
South Branch of Kings Creek on Konza Prairie, 
Kansas, total annual import was lowest in headwa- 
ter reaches and increased downstream. Total stor- 
age of benthic CPOM in the dry channel and on 
the bank before the flow period was highest in the 
fourth- and fifth-order gallery forest zone (999 g 


ash-free dry mass/sq m) and less in upstream 
reaches (320-341 g/sq m). These longitudinal pat- 
terns of CPOM annual import and storage (before 
the flow period) were opposite those predicted by 
the river continuum concept for streams draining 
forested regions. Following flow, headwater chan- 
nels had more CPOM (291 g/sq m) than down- 
stream reaches. On the bank, storage was always 
highest in downstream reaches. Composition of 
CPOM both in the channel and on the bank varied 
with changes in riparian vegetation; grass tissues 
dominated in headwater channels, while wood and 
leaves of trees and shrubs were more abundant 
downstream. During the flow period, storage of 
CPOM increased only in headwater channels, 
where retention was high despite the lack of 
woody debris. In this intermittent prairie stream, 
benthic CPOM may not contribute consistently to 
the terrestrial/aquatic linkages that are suggested 
in the river continuum concept because of (1) a 
paucity of large CPOM sources (e.g., trees, shrubs) 
in the upper reaches and (2) a hydrologic regime 
that reduces the amount, as well as the predictabil- 
ity, of stored CPOM. The biota of prairie streams 
must have opportunistic food gathering and repro- 
ductive strategies to take advantage of variable 
food resources in a flow environment that is itself 
very unpredictable. (Author’s abstract) 
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PHOTOSYNTHETIC CARBON METABOLISM 
BY PHYTOPLANKTON IN A NITROGEN-LIM- 
ITED RESERVOIR, 

Oklahoma Univ., Norman. Dept. of Zoology. 

A. W. Groeger, and B. L. Kimmel. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 4, p 720-730, April 
1988. 8 fig, 1 tab, 68 ref. DOE Contract DE-AC05- 
840R21400. 
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Phytoplankton in the downlake epilimnion of Nor- 
mandy Lake, a central Tennessee reservoir, re- 
sponded to summer N deficiency by increasing 
relative rates of lipid synthesis from 10-15% up to 
20-35% of the total photosynthetic C fixation. Phy- 
toplankton in more N-sufficient areas of the reser- 
voir (downlake in a metalimnetic chlorophyll peak 
and uplake near the river inflow) maintained lower 
rates of lipid synthesis, generally < or = 10% of 
the total fixed C, throughout the summer. NH4 
enrichment of N-deficient phytoplankton inhibited 
photosynthesis and significantly depressed the high 
lipid synthesis rates; however, NH4 enrichment 
had no effect on the photosynthesis or lipid synthe- 
sis of N-sufficient phytoplankton. The results docu- 
ment, for the first time, the occurrence of high 
lipid synthesis rates associated with the N limita- 
tion of natural phytoplankton assemblages. This 
relationship has previously been observed only in 
laboratory algal culture studies. (Author’s abstract) 
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EMERGENCE OF CHIRONOMIDAE (DIP- 
TERA) IN FERTILIZED AND NATURAL 
LAKES AT SAQVAQJUAC, N.W.T., 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

H. E. Welch, J. K. Jorgenson, and M. F. Curtis. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 4, p 731-737, April 
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Chironomid emergence was quantified in four 
small lakes at Saqvaqjuac, N.W.T. (63 degrees, 39 
minutes N), before and after lake fertilization. 
Emerging biomass responded immediately to in- 
creased phytoplankton production, reaching equi- 
librium the following year. Emergence from the 
reference lake was extremely variable, for no ap- 


parent reason. The emergence - phytoplankton 
production relationships found by Davies for the 
Experimental Lakes Area (about 49 degrees N) 
were generally valid for Saqvaqjuac lakes and 
Char Lake (74 degrees 42 minutes N), except that 
(1) biomass was better correlated than numbers 
because of increased mean size with increasing 
latitude and (2) total primary production was a 
better predictor than phytoplankton production 
alone because benthic photosynthesis increases 
with increasing latitude. Chironomid production 
seems to be a predictable function of total primary 
production throughout the latitudinal range of the 
small Canadian lakes examined. (Author’s abstract) 
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COMPARISON OF IN SITU ESTIMATES OF 
CHLOROPHYLL A OBTAINED WITH WHAT- 
MAN GF/F AND GF/C GLASS-FIBER FILTERS 
IN MESOTROPHIC TO HYPEREUTOPHIC 
LAKES, 

Alberta Univ., Edmonton. Dept. of Zoology. 

For primary bibliographic entry see Field 7B. 
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CONTRASTING PATTERNS OF NET- AND 
NANOPLANKTON PRODUCTION AND BIO- 
MASS AMONG LAKES, 

Calgary Univ. (Alberta). Aquatic Ecology Section. 
S. Watson, and E. McCauley. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 5, p 915-920, May 
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The relative contribution of nanoplankton to total 
algal biomass was shown to be negatively correlat- 
ed with total phosphorus during summer over a 
wide range of lakes. It was hypothesized that this 
pattern can be explained either by changes in the 
relative growth rates of net- or nanoplankton with 
increased nutrient levels, or through the regulation 
of the nanoplankton biomass by herbivores, allow- 
ing disproportionate increases in netplankton bio- 
mass in more eutrophic systems. These explana- 
tions were tested by examining the relationships 
between net primary production (grams of carbon 
per cubic meter per year) and biomass (micro- 
grams per liter) of these size fractions and total 
phosphorus concentrations (micrograms per liter) 
using literature data from lakes throughout the 
world. The production of the net- and nanoplank- 
ton vary similarly with total phosphorus, while the 
biomasses (and thus the ratios of production to 
biomass) of the two groups show significantly dif- 
ferent relationships. The results support the hy- 
pothesis that changes in the size distribution of 
summer phytoplankton with enrichment seem to 
be influenced more by herbivores than by changes 
in the relative growth rates of the two size frac- 
tions. (Author’s abstract) 

W89-03218 


SILICA AND PHOSPHORUS FLUX FROM 
SEDIMENTS: IMPORTANCE OF INTERNAL 
RECYCLING IN LAKE MICHIGAN, 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

D. J. Conley, M. A. Quigley, and C. L. Schelske. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 6, p 1030-1035, June 
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ments, *Great Lakes, *Limnology, *Lake Michi- 
gan, *Cycling nutrients, Fluctuations, Primary pro- 
ductivity, Phytoplankton, Seasonal variations, Dia- 
toms, Biogeochemistry, Water column. 


Estimated lake-wide sediment fluxes of silica and 
phosphorus (P) were determined and then com- 
pared with other components in the biogeochemi- 
cal cycle to investigate the importance of sediment 





regeneration in Lake Michigan. Dissolved silica 
(Si) and soluble reactive phosphorus (SRP) fluxes 
from sediments were measured by the incubation 
of intact sediment cores. Estimated Si flux from 
sediment scan supply 21% of the total mass of 
silica in the water annually and 26% of the Si used 
during annual diatom production. By contrast, esti- 
mated SRP flux from lake sediments can supply 
only 4.1% of the mass of total P in the water 
annually and < 1% of the P utilized for annual 
primary production. Because the internal regenera- 
tion of P occurs rapidly in the water column, 
compared with the much slower regeneration of Si 
(0.8 /yr), P can be used many times during an 
annual cycle whereas Si is used only once. Thus, 
differences in the supply rates and in the biogeo- 
chemical recycling rates of Si and P can lead to 
seasonal Si depletion in the water mass and influ- 
ence the outcome of seasonal phytoplankton spe- 
cies success by limiting Si availability necessary for 
diatom production. (Author’s abstract) 
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CONTRASTING DIEL PATTERNS OF VERTI- 
CAL MIGRATION IN THE DINOFLAGEL- 
LATE CERATIUM HIRUNDINELLA IN RELA- 
TION TO PHOSPHORUS SUPPLY IN A 
NORTH TEMPERATE RESERVOIR, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

W. D. Taylor, J. W. Barko, and W. F. James. 
Canadian Journal of Fisheries and Aquatic Sci- 
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populations, Ecosystems, Primary productivity. 


Very different diel patterns of vertical migration in 
Ceratium hirundinella were observed during two 
midsummer periods of study in a north temperate 
reservoir. During the first study (29-30 July), Cera- 
tium migrated within a 2-m-deep oxygenated zone, 
moving upward to near the surface during the day 
and downward to the oxic-anoxic interface at 
night. During the second study (7-8 August), Cera- 
tium did not migrate towards the surface during 
the day. High photosynthetic oxygen production 
and mixing processes increased oxygen distribution 
from 2 to 3 m providing Ceratium with access to a 
significantly greater water volume, with a greater 
nutrient content. Riverine phosphorus loading 
during the week prior to the first study was about 
10 time greater than during the week prior to the 
second study. Limiting cell phosphorus concentra- 
tions and no measurable soluble reactive phospho- 
rus in the upper (0-3 m) water column suggested a 
relationship between phosphorus limitation and the 
cessation of positive phototaxis. Diel patterns of 
vertical migration in this species may be influenced 
by episodic variations in phosphorus and/or other 
nutrient loadings via riverine inputs as interflows 
to this reservoir. (Author’s abstract) 
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SEDIMENT RECORD OF BIOGEOCHEMICAL 
RESPONSES TO ANTHROPOGENIC PERTUR- 
BATIONS OF NUTRIENT CYCLES IN LAKE 
ONTARIO, 
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search Div. 
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Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 7, p 1291-1303, July 
1988. 12 fig, 1 tab, 46 ref. 


Descriptors: *Lake sediments, *Radioactive 
dating, *Phosphorus, *Biogeochemistry, *Cycling 
nutrients, *Simulation analysis, Simulation, Eu- 
trophication, Diatoms, Silica, Primary productivi- 
ty, Fluctuations, Paleolimnology, Nutients, Organ- 
ic matter, Photosynthesis, Phytoplankton. 


Two sediment cores collected from the Rochester 
basin of Lake Ontario were dated with Pb(210) and 
stratigraphic correlation and analyzed to determine 
whether nutrient accumulation with time was con- 


sistent with previous computer-simulated total 
phosphorus (TP) loadings. Relative increases in TP 
and nonapatite inorganic phosphorus (NAIP) accu- 
mulation were less than the fivefold increase in TP 
loading from 1800 to 1950 predicted independently 
from Chapra’s simulation model. In addition, in- 
creases in TP accumulation occurred mainly after 
1940 and the proportion of NAIP relative to TP 
increased in one core and decreased in the other. 
Of the nutrients studied, only increases in organic 
carbon (OC) paralleled the increases in modelled 
TP loadings. The relative increase in inorganic 
carbon (IC) was greatest, with accumulation in- 
creasing an order of magnitude after 1940 in one 
core. This large increase in IC, amounting to 20% 
calcite in recent sediments, was attributed to bio- 
logically induced calcite precipitation, a secondary 
consequence of increased planktonic photosynthet- 
ic removal of carbon dioxide that resulted from 
accelerated eutrophication after 1940 when mod- 
elled TP concentrations increased rapidly. Biogen- 
ic silica (BSi) accumulation, an indicator of in- 
creased diatom production, peaked between 1850 
and 1870 when increases in TP and NAIP fluxes 
were minimal. Results provide evidence that his- 
toric biogeochemical responses inferred from OC, 
IC, and BSi accumulation in the sediment record 
provide stronger signals of phosphorus enrichment 
effects than can be inferred directly from changes 
in accumulation of different forms of phosphorus 
in the sediment record. (Author’s abstract) 
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CORRESPONDENCE BETWEEN  ECORE- 
GIONS AND _ SPATIAL PATTERNS IN 
STREAM ECOSYSTEMS IN OREGON, 

Northrop Services, Inc., Corvallis, OR. 

T. R. Whittier, R. M. Hughes, and D. P. Larsen. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 7, p 1264-1278, July 
1988. 9 fig, 6 tab, 53 ref. EPA Contract 68-03-3124. 
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brates, Ecoregions, Periphyton, Watershed man- 
agement. 


Multivariate analyses of biotic assemblages an phy- 
siochemical measures, species richness, diversity, 
and composition were used to evaluate the robust- 
ness of Mernik’s ecoregion classification for small 
streams in the eight ecoregions of Oregon. Clearest 
differences were between the montane and non- 
montane regions. For the three nonmontane re- 
gions, ordinations of fishes, macroinvertebrates, 
water quality, and physical habitat measures show 
the clearest differences, with the Willamette 
Valley ecoregion being consistently most unlike all 
other regions. Differences between the Columbia 
Basin and High Desert regions were clearest for 
water quality and physical habitat measures and 
fish assemblages. Differences among the montane 
regions were subtle. Of these regions, the East 
Cascade Slopes showed the greatest variability, as 
shown by the ranges of ordination scores for fishes, 
water quality, and physical habitat. Regional pat- 
terns in periphyton assemblages were markedly 
different from the patterns in the other groups of 
variables. Ecoregions can be used as a broad-scale 
geographic framework for classifying steams. This 
framework provides managers of lotic resources a 
useful alternative to river basins. (Author’s ab- 
stract) 
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EFFECTS OF LIMING ON THE DISTRIBU- 
TION OF CADMIUM IN WATER, SEDIMENT, 
AND ORGANISMS IN A SWEDISH LAKE, 
National Swedish Environment Protection Board, 
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LITTORAL ZOOBENTHIC BIOMASS IN 
LAKES, AND ITS RELATIONSHIP TO PHYSI- 
CAL, CHEMICAL, AND TROPHIC FACTORS, 
McGill Univ., Montreal (Quebec). Dept. of Biol- 
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Canadian Journal of Fisheries and Aquatic Sci- 
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The hypothesis that littoral morphometry exerts a 
strong effect on zoobenthic biomass was tested in 
Lake Memphremagog, Quebec-Vermont, by re- 
gression analysis of the relationship between litto- 
ral zoobenthic biomass and littoral slope, exposure 
(lake area visible from sampling site), and trophic 
Status (micrograms of chlorophyll a per litre). 
Eighty-one percent of the variance in log littoral 
zoobenthic biomass (LZB) could be explained by 
the equation log LZB = 1.3069 + 0.6587 Log 
Chlorophyll (micrograms/L) - 0.0795 Exposure 
times Slope ((km squared) to the 0.25 power times 
(percent) to the 0.5 power). When the predictions 
from this relationship were compared with littoral 
zoobenthos estimates from other lakes, residuals 
were positively correlated with the calcium con- 
centration of the water (r = 0.41) and negatively 
correlated with the chloride concentration (r = - 
0.51). The regression equation obtained for all of 
the sites was log LZB = 1.0940 + 0.3511 log 
chlorophyll - 0.1632 log slope - 0.518 Exposure 
times Slope + 0.4416 Log calcium (mg/L) - 0.2822 
log chloride (mg/L) and explained 80% of the 
variation in log LZB. Sites situated within deltas 
from stream inflows did not differ significantly 
from these that did not (ANCOVA), indicating 
that coarse allochthonous input from these fluvial 
sources was not a major factor determining littoral 
zoobenthic biomass in these lakes. (Author’s ab- 
stract) 
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PLANKTON: RELATIONSHIP TO NITROGEN 
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Rates of nitrogen and silica concentration change 
during May-August 1983 and 1984 in southeastern 
Lake Michigan are described, and are compared 
with measured plankton processes. Epilimnetic dis- 
solved inorganic nitrogen depletion, compared 
with total phytoplankton demand, suggests that 
about 44% of the nitrogen demand is recycled. 
Epilimnetic diatom production, calculated from 
soluble silica depletion, is a relatively small frac- 
tion (<20%) of total primary production, even 
when diatoms dominate. Sedimentation of epilim- 
netic diatom silica, compared with total silica de- 
pletion, suggests that a large portion (approximate- 
ly 43%) of epilimnetic particulate silica sedimenta- 
tion is due to nonliving diatoms. (Author's ab- 
stract) 
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The rate of phosphate uptake, the immediate fate 
of phosphate, and the potential rate of release of 
phosphate from dissolved phosphorus compounds 
in epilimnia of two reservoirs and one natural lake 
in northcentral Oklahoma were compared in the 
summer and in the late autumn. Sangre Isle Lake is 
a highly productive eutrophic impoundment, San- 
born Lake is a natural lake with low phytoplank- 
tonic productivity, and Boomer Lake is an im- 
poundment with modest productivity that is heavi- 
ly affected by clay suspensoids. Although the 
uptake of phosphate (radiometrically determined) 
was rapid in each of these lakes in summer, the fate 
of phosphate in Boomer Lake differed from that of 
others, with much of the phosphate sorbing to 
suspended silts and clays rather than biota (deter- 
mined by isopycnic sedimentation). Recycling of 
phosphate from phosphomonoesters was greatest 
in Sangre Isle Lake, moderate in Sanborn Lake, 
but was undetectable in Boomer Lake. These find- 
ings suggest that high concentrations of clay su- 
spensoids influence the epilimnetic P dynamics in 
reservoirs and lakes. (Author’s abstract) 
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The phosphorous status (total phosphorus, surplus 
phosphorus, and alkaline phosphatase activity 
(APA)) of phytoplankton and bacteria were fol- 
lowed in an eutrophic Norwegian lake. On aver- 
age, 36% (range 20-60) of the particulate phospho- 
rus and 57% (range 10-100) of the surplus phos- 
phorus were bound by bacteria. The P:C ratio of 
phytoplankton and bacteria varied between 2.5 and 
55 (median 5.1) and 34 and 260 (median 89) micro- 
grous phosphorus/mg carbon, indicating that bac- 
teria have a substantially higher phosphorus re- 
quirement than do phytoplankton. The inverse re- 
lationship found between surplus P:C and APA:C 
ratios during a Microcystis aeruginosa bloom and 
the positive relation between P:C ratio and growth 
rate of the cryptophyte-dominated co’ ity in 
summer indicate that the phytoplankton were 
phosphorus limited during most of the ice-free 
period. This is supported by the fact that the data 
from the cryptophyte-dominated community could 
be described by the Droop model for nutrient- 
limited growth. For the bacteria, a positive relation 





was found between growth rate and cellular phos- 
phorus as predicted by the Droop model. Al- 
though the bacteria obviously were phosphorus 
subsaturated, it cannot be concluded that they 
were phosphorus limited since carbon may have 
been supplied at an even lower rate. Because of 
their high phosphorus requirements, the bacteria 
acted as consumers of inorganic phosphorus and 
their net consumption of phosphorus was four 
times higher than that of the phytoplankton. (Au- 
thor’s abstract) 
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OF LAKE BIWA, 
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Seasonal variations of abundance and biomass of 
heterotrophic microflagellates, bacteria and unicel- 
lular chroococcoid cyanobacteria at a pelagic site 
(water depth was approximately 72 m), in the 
north basin of Lake Biwa (Japan), were measured 
from May to November 1984. The cell densities of 
heterotrophic microflagellates, bacteria and unicel- 
lular chroococcoid cyanobacteria were 100-1000, 
1,000,000 and 100-100,000 cell/ml and the biomass 
estimates were < 1-7, 10-70, and < 1-20 microg C / 
liter. Active phagocytosis of unicellular chroococ- 
coid cyanobacteria by heterotrophic microflagel- 
lates was indicated from microscopic observation 
of heterotrophic microflagellates food vacuoles; 
when unicellular chroococcoid cyanobacteria den- 
sity was high, up to 52% of heterotrophic micro- 
flagellates cells contained one or more unicellular 
chroococcoid cyanobacteria cells. Incubation of 
size-fractionated epilimnetic waters indicated that 
bacterial net production rates (5-25 microg C/liter- 
d) were usually almost equal to rates of consump- 
tion of bacteria by heterotrophic microflagellate 
populations. Estimates of gross growth efficiencies 
of heterotrophic microflagellates fed on natural 
picoplankton were 11-53% in terms of carbon. 
Heterotrophic microflagellates may be a significant 
link transferring picoplankton energy to macrozoo- 
plankters which cannot collect picoplankton. Lack 
of information on the fate of heterotrophic micro- 
flagellates makes it difficult, however, to directly 
address the ‘sink vs. link’ argument about the mi- 
crobial loop in Lake Biwa. (Author’s abstract) 
W89-03245 


EFFECT OF PH ON IRON AND MANGANESE 
UPTAKE BY A GREEN ALGA, 

Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

For primary bibliographic entry see Field 5C. 
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BIOGENIC GASES AND THE OXIDATION 
AND REDUCTION OF CARBON IN AMAZON 
RIVER AND FLOODPLAIN WATERS, 
— Univ., Seattle. School of Oceanogra- 
phy. 

For primary bibliographic entry see Field 2E. 
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PHOSPHOROUS FLUX FROM LAKE SEDI- 
MENTS: EFFECT OF EPIPELIC ALGAL 
OXYGEN PRODUCTION, 

Michigan State Univ., Hickory Corners. W.K. 
Kellogg Biological Station. 

R. G. Carlton, and R. G. Wetzel. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 4, Part 1, p 562-570, July 1988. 8 fig, 32 ref. 
DOE Grants DE-AC02-79EV01599, C00-1599-294 
and NSF Grant BSR 84-07078. 


Descriptors: *Limnology, *Phosphorus, *Lake 
sediments, *Lakes, *Euphotic zone, *Algae, *Cy- 
cling nutrients, Microorganisms, Oxygen, Fluctua- 
tions. 


The effect of epipelic algal photosynthesis on sedi- 
ment oxygen dynamics and the concomitant pat- 
tern of phosphorus release from lake sediments 
were examined using oxygen-sensitive microelec- 
trodes, 32PO(-3) radiotracer and a novel flow- 
through system. Epipelic algae mediated release of 
phosphorus from sediments to overlying water via 
daily formation and breakdown of the oxidized 
microzone. During illumination, surficial sediments 
rapidly became oxygenated, and release of phos- 
phorus diffusing from deeper sediment layers was 
inhibited. During darkness, the microzone became 
anoxic, and phosphorus was released to overlying 
water at an accelerated rate, producing marked 
diel fluctuation in efflux rate. Observed patterns of 
release are consistent with recent evidence for a 
mechanism consisting of rapid uptake or release of 
dissolved phosphate by sediment microorganisms 
in response to respective oxic or anoxic conditions. 
(Author’s abstract) 
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METHANE CYCLING IN THE SEDIMENTS 
OF LAKE WASHINGTON, 
Washington Univ., Seattle. School of Oceanogra- 


phy. 

K. M. Kuivila, J. W. Murray, A. H. Devol, M. E. 
Lidstrom, and C. E. Reimers. 

Limnology and Oceanography LIOCAH, Vol. 33, 
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ington, Gases, Lakes. 


The importance and ultimate fate of methane in the 
carbon cycle of Lake Washington was examined. 
Aerobic oxidation is important in the cycling of 
methane in the sediments. About half of the meth- 
ane flux from depth is oxidized to CO2 in the 
upper 0.7 cm of the sediments and the remainder 
escapes into the water column. In terms of the total 
carbon budget of the lake, the upward flux of 
methane is insignificant with only about 2% of the 
carbon fixed by primary production being returned 
as methane. The upward flux of methane, howev- 
er, does represent about 20% of the organic carbon 
decomposed within the sediments. In addition, 
methane oxidation consumes 7-10% of the total 
oxygen flux into the sediments. Measured kinetic 
parameters suggest that methane oxidation is re- 
stricted to the top 6-7 mm of sediment where 
oxygen is present and that the rate this process is 
probably controlled by the concentration of meth- 
ane. (Author’s abstract) 
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SECONDARY PRODUCTION AND TROPHIC 
RELATIONSHIPS IN A SPRING INVERTE- 
BRATE COMMUNITY, 

Copenhagen Univ., Hilleroed (Denmark). Det 
Ferskvands-Biologiske Lab. 

T. M. Iversen. 

Limnology and Oceanography LIOCAH, Vol. 33, 
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The invertebrate fauna of a shaded area of the 
Danish spring Rold Kilde was sampled for a year. 
There was a large input of allochthonous beech 
litter, and the water trickled between waterlogged 
beech leaves. Discharge was constant and tempera- 
ture amplitudes were small. Primary consumer bio- 
mass and production were 3.24 g AFDM/sq m and 
8.65 g AFDM/sq m/yr and were dominated by 
shredders (70 and 69%) and gathering collectors 
(29 and 30%). The seasonal variation in shredder 
biomass and production was considerably larger 





within each shredder species than within the total 
shredder population, implying a relatively uniform 
processing of energy during the year. The shred- 
der community processes about half of the total 
leaf input. The primary consumer P:B was as low 
as 2.67/year due to many species with long life 
cycles. Average P:B for eight univoltine species 
and five semivoltine species was as low as 3.6 and 
2.3/year mainly due to low rates of elimination. 
Invertebrate biomass and production in low-order 
streams were compared, and it was concluded that 
streams with a shading canopy have a significantly 
lower mean biomass, production, and P:B ratio 
than streams of similar order with reduced or no 
canopy. (Author’s abstract) 
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MEASURING WATER CLARITY WITH A 
BLACK DISK, 

Ministry of Works and Development, Hamilton 
(New Zealand). Water Quality Centre. 

For primary bibliographic entry see Field 7B. 
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NITROGEN FIXATION IN FRESHWATER, ES- 
TU AND MARINE ECOSYSTEMS: 1. 
RATES AND IMPORTANCE, 

Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

R. W. Howarth, R. Marino, J. Lane, and J. J. Cole. 
Limnology and Oceanography LIOCAH, Vol. 33, 
No. 4, Part 2, p 669-687, July 1988. 5 tab, 148 ref. 
NSF Grants BSR 83-051768. BSR 85-44552, and 
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Descriptors: *Reviews, *Cycling nutrients, *Lim- 
nology, *Estuarine environment, *Nitrogen fixa- 
tion, *Aquatic environment, *Lake sediments, 
Lakes, Estuaries, Coastal waters, Eutrophication, 
Marine environment. 


Data on nitrogen fixation rates for a variety of 
aquatic ecosystems were compiled and related to 
the nitrogen economy of the ecosystems. No data 
on planktonic nitrogen fixation in estuaries or 
coastal seas was found except for the Baltic Sea 
and for Peel-Harvey estuary in Western Australia. 
Fixation rates are quite high in the Peel-Harvey 
estuary; rates are low offshore in Baltic waters but 
can be high near shore. As in lakes, fixation in 
these systems is associated with major blooms of 
planktonic, heterocyctic cyanobacteria. The im- 
portance of nitrogen fixation to the nitrogen econ- 
omy of aquatic ecosystems is quite variable. For 
example, fixation by planktonic organisms 
unimportant as a nitrogen source to most oligotro- 
phic and mesotrophic lakes, but accounts for 6- 
82% of the nitrogen inputs to eutrophic lakes. 
Planktonic fixation provides < 1% of the nitrogen 
inputs to surface waters of the world’s oceans and 
is probably also of little importance in most estu- 
aries, including eutrophic estuaries. However, 
planktonic fixation provides > 20% of the nitro- 
gen input to the Asko region of the Baltic Sea and 
17% of the nitrogen input to the Peel-Harvey 
estuary in Australia. Fixation in sediments of estu- 
aries and eutrophic and mesotrophic lakes usually 
constitutes a small percentage of the nitrogen 
inputs to these systems. However, benthic fixation 
appears to be a major source of nitrogen for many 
pee ag owe tropical lagoons and for some oligo- 
trophic lakes, even though fixation rates are mod- 
erate because other nitrogen inputs tend to be low. 
Nitrogen fixation probably is a fairly minor input 
of nitrogen to marine wetlands, which are general- 
ly open to other inputs, but contributes roughly 
half the total nitrogen input to some freshwater 
wetlands (bogs, cypress, domes) where other 
inputs are more limited. Nitrogen fixation appears 
important in making up deficits in nitrogen avail- 
ability in many lakes, contributing to the phospho- 
rus-limited status of these low rates of nitrogen 
fixation found in these systems. (See also W89- 
03255) (Miller-PTT) 
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TUARINE, AND MARINE ECOSYSTEMS: 2. 
BIOGEOCHEMICAL CONTROLS, 
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R. W. Howarth, R. Marino, and J. J. Cole. 
Limnology and Oceanography LIOCAH, Vol. 33, 
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Descriptors: *Reviews, *Cycling nutrients, *Lim- 
nology, *Aquatic ecosystems, *Estuarine environ- 
ment, *Aquatic environment, *Nitrogen fixation, 
*Nitrogen-fixing bacteria, Marine environment, 
Geochemistry, Biochemistry. 


A review of the regulation of nitrogen fixation 
rates by biogeochemical controls in natural waters 
and the interaction of these biogeochemical con- 
trols with physical factors is presented. In general, 
the controls by macroelements are better known 
than are the controls by microelements, and many 
of the observed differences in nitrogen-fixation 
rates among different lakes can be explained on the 
basis of these macroelemental controls. Nitrogen 
fixation is clearly greater in lakes where the N:P 
ratio of nutrient inputs is low; alterations in N:P 
concentration ratios during nutrient recycling 
within lakes can clearly affect nitrogen fixation; 
high concentrations of ammonium and nitrate can 
inhibit nitrogen fixation; and fixation of favored by 
low oxygen concentrations. The regulation of ni- 
trogen fixation by availabilities of microelements 
(such as iron, molybdenum, and vanadium) is less 
well known, but it is suspected that differences in 
the availabilities of these microelements may ex- 
plain why nitrogen fixation tends to be lower in 
estuaries and coastal seas than in lakes under condi- 
tions where macroelemental factors are similar. 
(See also W89-03254) (Miller-PTT) 
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DENITRIFICATION IN FRESHWATER AND 
COASTAL MARINE ECOSYSTEMS: ECOLOGI- 
CAL AND GEOCHEMICAL SIGNIFICANCE, 
Academy of Natural Sciences of Philadelphia, PA. 
Div. of Environmental Research. 

S. P. Seitzinger. 

Limnology and Oceanography LIOCAH, Vol. 33, 
bo 4, Part 2, p 702-724, July 1988. 2 fig, 8 tab, 118 
ref. 
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Marine sediments, * Aquatic ecosystems. 


The rates of denitrification reported for streams 
and rivers, lakes, and subtidal coastal marine eco- 
systems are discussed and compared. The magni- 
tude of denitrification is then compared to other 
nitrogen processes in those ecosystems, including 
nitrogen mineralization rates in the sediments, N2- 
fixation rates and external nitrogen inputs to those 
systems. The effect of denitrification on the N:P 
ratio in those systems and the factors controlling 
denitrification rates are also discussed. Few major 
differences between denitrification in freshwater 
and marine ecosystems are apparent based on 
available data. The range of denitrification rates 
are reported for freshwater and coastal marine 
ecosystems in similar, although most of the lake 
denitrification rates fall in the low end of the range 
for river and coastal marine areas. Nitrification in 
the sediments is the major source of nitrate for 
denitrification in most aquatic sediments studied. A 
large percentage of the organic nitrogen mineral- 
ized in rivers, lakes, and coastal marine sediments 
is denitrified; data available for freshwater sedi- 
ments indicate that 75-100% of the benthic N 
efflux is N2 while in coastal marine sediments 
generally 20-75% of the benthos N efflux is N2. In 
estuaries, denitrification rates generally increase as 
a linear function of the inorganic nitrogen loading 
rates with nitrification removing an amount of 
nitrogen equivalent to 40-50% of the DIN inputs. 
The relationship between denitrification rates and 
nitrogen loading rates in streams, rivers and lakes 
is not consistent. The loss of fixed nitrogen via 
denitrification exceeds the input of fixed nitrogen 
via N2 fixation on all the rivers and estuaries, and 
in all but one lake, where measurements of both 
processes have been made. (Miller-PTT) 
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State Univ. of New York at Stony Brook. Marine 

Sciences Research Center. 

D. G. Capone, and R. P. Kiene. 

Limnology and rey te y LIOCAH, Vol. 33, 

No. 4, Part 2, p 725-749, July 1988. 2 fig, 11 tab, 

219 ref. NOAA Grant NA-85-AA DSG-021, NSF 

Grants OCE 84-17595, OCE 85-16604, and OCE 

85-15886, EPA Grant R80-9475-01-0, and Hudson 

River Foundation Grants 14-83B-12 and 16-85B-6. 


Descriptors: *Marine sediments, *Reviews, *Lake 
sediments, *Microbiologica! studies, *Aquatic eco- 
systems, Organic carbon, Sulfates, Ecology, Sedi- 
ments, Comparison studies, Organic matter, Lakes. 


Information gathered on the microbial ecology of 
freshwater and marine sediments is reviewed with 
apparent similarities and differences noted. The 
microbiota of freshwater and marine sediments 
serve similar roles in carbon de; and nutri- 
ent regeneration. However, because of differences 
in the chemical environment between freshwater 
and marine systems, distinct physiological 

of bacteria dominate terminal carbon pred my 
each system. In general, the distribution and rates 
of microbial activities within a sediment are deter- 
mined by availability of electron acceptors for 
respiration and metabolizable organic substrates. 
Sulfate ion is a primary factor in the distribution of 
microbial activities in anoxic sediments. At the 
high sulfate concentration found in seawater, sul- 
fate reduction exceeds methanogenesis and is re- 
sponsible for most of the organic carbon oxidation. 
The importance of methanogenesis in sediment me- 
tabolism increases as salinity and, hence, sulfate 
decreases. In freshwaters, methanogenesis is re- 
sponsible for the bulk of terminal metabo! 

under anoxic conditions. The sources Tal organic 
matter to marine and freshwater sediments can be 
qualitatively different and it is likely that these 
difference also result in distinct assemblages of 
microorganisms responsible for the breakdown of 
organic carbon. The quantity of organic matter 
present in the sediments is also a major factor 
determining the magnitude of various microbial 
activities. Near the extremes of high and low or- 
ganic loading, organic matter input may play a 
greater role than sulfate concentration in determin- 
ing the relative importance of sulfate reduction or 
methanogenesis. In marine systems, methanogene- 
sis occurs in the presence of sulfate ion, but only at 
the expense of substrates not used by sulfate reduc- 
ers, such as methylamines and methylated reduced 
sulfur compounds. (Miller-PTT) 
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COMPARISON OF THE ECOLOGY OF 


PLANKTONIC 
SALT WATER, 
Marine Biological Lab., Woods Hole, MA. Eco- 
systems Center. 

J. E. Hobbie. 

Limnology and Oceanography LIOCAH, Vol. 33, 
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ref. 


BACTERIA IN FRESH 


Descriptors: *Reviews, ‘*Bacteria, *Plankton, 
*Seawater, *Aquatic environment, Ecosystems, 
Comparison studies. 


The differences and similarities between the ecolo- 
gy of planktonic bacteria in fresh and salt water 
are reviewed. The planktonic bacteria inhabiting 
fresh and salt waters are not physiologically identi- 
cal; most marine bacteria, for example, require 
sodium and some marine forms can thrive at 1,000 
atm of pressure in the deep sea. Despite this differ- 
ence, the conclusions of the review is that the 
ecology of planktonic bacteria is virtually identical 
in fresh and salt waters. The differences are small 
and mostly a matter of relative proportion of vari- 
ous processes. That is, similar bacterial processes 
occur in fresh and salt waters but in each environ- 
ment, one process may be more important than 
another. For example, bacteria in freshwaters are 
exposed to high amounts of refractory dissolved 
organic carbon from soil and stream runoff, while 
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many marine bacteria are exposed to relatively 
more of the labile organic matter from decaying 
algae. Also, under anaerobic conditions, the sulfur 
cycle will be dominant in the sea while the carbon- 
methane cycle will be more important in fresh- 
waters. In spite of the presence of relatively high 
amounts of methane in the sea, there is thus far 
little evidence that a significant amount of methane 
if being oxidized. Not enough is yet known to 
determine if there are differences in the grazing of 
bacteria in the two systems. Small, flagellated pro- 
tozoans are very important grazers in freshwater 
and marine systems but there is some evidence 
from salt waters that ciliates are also important 
grazers. Marine ecosystems also contain large ani- 
mals that can filter out bacteria. Sponges are the 
dominant suspension feeders on coral reefs, mussels 
and oysters are dominant in the estuarine and 
marsh systems, and a large appendicularian may 
filter significant amounts of bacteria through a 
mucous net. Ecological understanding of the 
aquatic bacteria has advanced rapidly in the past 
two decades. One reason is the basic similarity 
between microbial ecology in fresh and salt waters 
and the consequent interchangeability of tech- 
niques. (Author’s abstract) 
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PHOTOTROPHIC PICOPLANKTON: AN 
OVERVIEW FROM MARINE AND FRESHWA- 
TER ECOSYSTEMS, 

ent of Fisheries and Oceans, Vancouver 
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J. G. Stockper. 
Limnology 2nd Oceanography LIOCAH, Vol. 33, 
No. 4, Part 2, p 765-775, July 1988. 4 fig, 3 tab, 99 
ref. 


Descriptors: *Plankton, *Bacteria, *Ecosystems, 
*Marine environment, *Reviews, *Picoplankton, 
*Aquatic ecosystems, *Reviews, *Picoplankton, 
*Algae, Physiological ecology, Lakes, Food 
chains. 


A general overview of key findings from the litera- 
ture, most notably those pertaining to the discov- 
ery, taxonomy, physiology, and ecology of algal 
picoplankton (particularly photoautotrophic) in 
both marine and freshwater systems is provided. 
Algal picoplankton are a ubiquitous component of 
the microbial plankton communities of both marine 
and freshwater ecosystems. They contribute to the 
total biomass of phytoplankton communities, and 
in oligotrophic oceans and lakes can be responsible 
for up to 80-90% of the total daily or annual 
carbon production. As part of the ‘microbial loop’, 
they are thought to be grazed by flagellates, cili- 
ates, rotifers, copepods, and other metazoans, and 
contribute to the flow of energy to higher trophic 
levels. Their discovery, distribution, physiology, 
production, and contribution to pelagic food webs 
in marine and freshwater systems are highlighted. 
(Miller-PTT) 

W89-03259 


COMPARATIVE ECOLOGY OF MARINE AND 
FRESHWATER PHYTOPLANKTON, 

Michigan Univ., Ann Arbor. Dept. of Biology. 
P. Kilham, and R. E. Hecky. 

Limnology and Oceanography LIOCAH, Vol. 33, 
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ref. 


Descriptors: *Ecology, *Marine environment, 
*Phytoplankton, Lakes, Reviews, *Limnology, 
*Aquatic ecosystems, *Model studies, Limiting nu- 
trients. 


A variety of topics currently of interest to phyto- 
plankton ecologists are examined in order to deter- 
mine the similarities or differences between phyto- 
plankton from each environment. Examination of 
models of nutrient-limited growth and uptake, nu- 
trient patchiness, resource competition, and r- and 
K-selection with respect to marine and freshwater 
Ihytoplankton indicates that organisms from both 
bitats are ecologically similar. However, there 
are differences in the physiology and ecology of 
phytoplankton within a given habitat (either 
marine or freshwater) during the course of succes- 
sion. Even though the identity and basic ecology 


or organisms that are present early and late in 
successional sequences are generally unknown, 
little is known about their physiology. Marked 
differences in uptake ability, storage capacity, and 
growth and loss rates will be found for phyto- 
plankton that can be ranked along an r- and K- 
selection continuum. This continuum can serve as 
a unifying concept in phytoplankton ecology. (See 
also W89-03261) (Author’s abstract) 
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NUTRIENT LIMITATION OF PHYTOPLANK- 
TON IN FRESHWATER AND MARINE ENVI- 
RONMENTS: A REVIEW OF RECENT EVI- 
DENCE ON THE EFFECTS OF ENRICHMENT, 
Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

R. E. Hecky, and P. Kilham. 
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A review of the experimental and observational 
data used to infer P or N limitation of phytoplank- 
ton growth indicates that P limitation in freshwater 
environments can be demonstrated rigorously at 
several hierarchical levels of system complexity, 
from algal cultures to whole lakes. A similarly 
rigorous demonstration of N limitation has not 
been achieved for marine waters. Therefore, it is 
concluded that the extent and severity of N limita- 
tion in the marine environment remain an open 
question. Culture studies have established that in- 
ternal cellular concentrations of nutrients deter- 
mine phytoplankton growth rates, and these stud- 
ies have shown that it is often difficult to relate 
growth rates to external concentrations, especially 
in natural situations. This should lead to a greater 
reliance on the composition of particulate matter 
and biomass-based physiological rates to infer nu- 
trient limitation. Such measurements have demon- 
strated their use in a wide variety of freshwater 
and marine environments, and most importantly, 
they can be applied to systems that are difficult to 
manipulate experimentally or budget accurately. 
Dissolved nutrient concentrations are most useful 
in determining nutrient loading rates of aquatic 
ecosystems. The relative proportions of nutrients 
supplied to phytoplankton can be a strong selective 
force shaping phytoplankton communities and af- 
fecting the biomass yield/unit of limiting nutrient. 
(See also W89-03260) (Author’s abstract) 
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NUISANCE PHYTOPLANKTON BLOOMS IN 
COASTAL, ESTUARINE, AND INLAND 
WATERS, 

North Carolina Univ., Morehead City. Inst. of 
Marine Sciences. 
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Descriptors: *Aquatic ecosystems, *Limnology, 
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Upon examining combinations of environmental 
conditions most likely to elicit nuisance blooms, 
commonalities and analog situations became more 
apparent among coastal marine (dinoflagellate- 
dominated), estuarine (denoflagellate and cyano- 
bacteria dominated), and freshwater (cyanobac- 
teria-dominated) ecosystems. A combination of the 
following hydrological, chemical, and biotic fac- 
tors will most likely lead to bloom-sensitive waters: 
(1) a horizontally distinct water mass; (2) a verti- 
cally stratified water column; (3) warm weather 
conditions, as typified by dry monsoon tropical 
climates and summer seasons in temperate zones; 
(4) high incident photosynthetically active radi- 
ation; (5) enhanced allochthonous organic matter 
loading; (6) enhanced allochthonous inorganic nu- 
trient loading; (7) adequate availability of essential 


metals, supplied by terrigenous inputs or upwell- 
ing; (8) underlying sediments physically and nutri- 
tionally suitable as seed beds for resting cysts and 
akinetes; (9) algal-bacterial synergism, which ex- 
hibits positive impacts on phycosphere nutrient 
cycling; (10) algal-micrograzer synergism, which 
also enhances nutrient cycling without consump- 
tion of filamentous and colonial nuisance taxa; and 
(11) selective activities for macrograzers. Nuisance 
bloom taxa share numerous additional physiologi- 
cal and ecological characteristics, including limited 
heterotrophic capabilities, high degrees of motility, 
and toxicity. Given such a set of commonalities, it 
would appear useful and timely to identify and 
address generally applicable criteria into the design 
of water quality management strategies applicable 
to both coastal and marine and freshwater habitats. 
(Author’s abstract) 
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FRESH AND COASTAL MARINE WATERS AS 
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Eidgenoessische Anstalt fuer Wasserversorgung, 
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Examples from artificial radionuclide studies in 
freshwater (Experimental Lakes Area in Northern 
Ontario ELA) and coastal marine ecosystem enclo- 
sures (MERL tanks at Narragansett Bay, Rhode 
Island) show the cycling of selected trace elements 
across the sediment-water interface as these are 
influenced by various biogeochemical factors. The 
approach to meaningful studies using radiotracers 
should include the separate characterization of the 
physical transport processes, and preferably a com- 
parison of the fate of radiotracers to those of stable 
elements in the same system, to allow for kinetic 
studies of chemical forms. The kinetics of transfor- 
mation of different chemical species of Co, Hg, 
Ag, Se, and Cr ions, under variable pH (ELA) or 
redox(MERL) conditions appeared to be indirectly 
linked to the kinetics of organic carbon cycling. A 
better knowledge of the predominant chemical 
species of trace elements present in these systems 
will be important in understanding bioavailability, 
biomagnification, and toxicity of trace elements in 
aquatic ecosystems. (Author’s abstract) 
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COMPARATIVE ECOLOGY OF SUBMERSED 
GRASS BEDS IN FRESHWATER, ESTUARINE, 
AND MARINE ENVIRONMENTS, 
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Limnology and Oceanography LIOCAH, Vol. 33, 
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Earlier reviews are discussed and broad compari- 
sons are made concerning the ecology of freshwa- 
ter and marine species of submersed angiosperms. 
Worldwide, there are 500-700 species of submersed 
angiosperms adapted to freshwater and estuarine 
environments compared with 50 species adapted to 
marine waters. In their evolution from freshwater 
ancestors, seagrasses have undergone extensive an- 
atomical changes as well as physiological adapta- 
tion. Seagrasses appear to have more annual pro- 
duction than do their freshwater counterparts be- 
cause they develop greater standing crops and 





have the capacity to store photosynthetic products 
in extensive rhizome systems in the sediments. For 
— maximum productivity of > 10 g C/sq 
been reported for tropical seagrass spe- 

cies, but the maximum productivity of temperature 
freshwater species or tropical species is usually < 
5 g C/sq m/d. In addition, the marine environment 
provides ample supplies of inorganic carbon and 
increased mixing energies, making CO2 limitation 
likely. One calculation suggests that marine macro- 
phytes impact the global inorganic carbon budget 
by sequestering as much as 10 to the ninth power 
t/year. Secondary productivities of seagrass com- 
munities can also be high. For example, stable 
isotopic ratios suggest that macrophytic carbon is 
important in sustaining several species of commer- 
cial fish in Australia, accounting for > 50% of 
their diets. Also, sea urchins consume plant materi- 
al, creating bare halos around tropical patch reefs 
in the Caribbean Sea. It is difficult to generalize 
regarding brackish submersed aquatics in estuaries 
because their coverage is variable due to light 
limitation and algal overgrowth from eutrophica- 
tion. Freshwater macrophytes seem rarely grazed 
by fish, but waterfowl use is often significant at the 
end of the growing season. Then, trophic relations 
in freshwater ee beds may be qualitative- 
ly different and much more pulsed than in seagrass 
systems, with more phen d ms in lakes and more 
K-selection in marine environments. (Author’s ab- 


stract) 
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A review of data from over 50 freshwater and 
about 50 salt-water sites revealed that freshwater 
and salt-water forested wetlands exhibit parallel 
responses to hydrologic factors. Greater ecosystem 
complexity and productivity are associated with 
higher hydrologic energy and more fertile condi- 
tions. However, structural complexity is greater in 
freshwater forested wetlands than in salt-water 
wetlands. Net primary productivity, litter fall, and 
export of organic matter are higher in salt-water 
forested wetlands. These differences raise ques- 
tions about the efficiency with which nutrients are 
used in forested wetlands. Available data suggest 
that nutrient-use efficiency by litter fall and litter 
turnover are higher in tidal salt-water wetlands 
than in freshwater wetlands. (Author’s abstract) 
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PRODUCTION AND USE OF DETRITUS IN 


YSTEMS, 
Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Marine Ecology Lab. 
K. H. Mann. 
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The extent to which detritus pathways support the 
production of invertebrates and fish, and the extent 
to which they lead mainly to the production of 
CO2 in microbial respiration and to the regenera- 
tion of nutrients, are discussed. The relative impor- 
tance of plant detritus derived from vascular plants 
(salt marsh seagrasses, mangroves) and 
that derived from seaweeds and other algae is also 
addressed. In the 1980s, it was shown, particularly 
for freshwater habitats, that the dissolved organic 
matter released by plants while living or in the 
early stages of decomposition readily precipitates 
on surfaces and forms amorphous particulate 
matter with a low content of refractory material. 


These particles are highly nutritious for animals 
and are used directly by freshwater fish which is 
commercially ine especially in Africa and 
South America. It is suggested that the dissolved 
organic matter pathway may be ecologically more 
significant than the particulate organic matter 
pathway and that processes analagous to those 
shown for lakes and rivers probably occur in estua- 
rine and coastal waters. There is much circumstan- 
tial evidence to suggest that planktonic food webs 
based on dissolved organic matter are much more 
important than previously thought. The conver- 
sion of dissolved organic matter to particulate or- 
ganic matter through the microbial loop and its use 
in higher trophic levels is an urgent topic for 
further study. (Miller-PTT) 
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ECOLOGICAL PRINCIPLES AFFECTING 
COMMUNITY STRUCTURE AND SECOND- 
ARY PRODUCTION BY ZOOPLANKTON IN 
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Michigan Univ., Ann Arbor. Dept. of Biology. 
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The production dynamics of zooplankton have 
been studied within two alternative —— 
frameworks. Some workers have emphasized the 
species composition of communities and the repro- 
ductive success of individual ies, whereas 
others have studied the flow of nutrients and 
energy among ecosystem components. The re- 
duced phylogenetic diversity of lake plankton 
compared with marine systems has favored the 
development of s ——— community ecology 
by limnologists. Theories that promote size struc- 
ture as the salient community feature have been 
pioneered in marine systems and sometimes adopt- 
ed for freshwater work. Empirical trends in physi- 
ological processes with organism size permit some 
rates to be estimated from size structure alone. 
With few exceptions, however, coefficients de- 
rived from log-transformed regression equations 
have been applied uncritically in models, and little 
regard has been given to the large estimation 
errors involved. Metrics that are based on differ- 
ences between physiological processes, rather than 
absolute rates of individual processes, are impor- 
tant ecologically. Threshold food concentration is 
an example; it measures the relative importance of 
food acquisition ability compared to acquisition 
and maintenance costs. These integrative proper- 
ties do not vary strictly with organism size and 
they illustrate the fact that the biological entities 
can develop many alternative solutions to the 
problems they face. Such results imply that when- 
ever resource exploitation influences community 
composition, organism-specific adaptations will 
prove more predictive than size structure. (Au- 
thor’s abstract) 
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Certain fundamental differences between lacustrine 
and neritic habitats and how they control the be- 
havior of benthic organisms and the organization 
of benthic communities are reviewed. re are 
many striking similarities between the benthic ma- 
crofauna inhabiting marine and lacustrine sedi- 
ments. Most of the same trophic/functional groups 
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are well r ted in both habitats. There is no 
obvious difference between the types of particulate 
food sources available for microphagous animals. 
Temperate lakes and neritic environments support 
a similar standing stock of macrofauna, which is a 
function of similar detrital input to the benthos. 
There is no characteristic difference in P:B ratios 
between marine and freshwater macrobenthos. 
Predation and competition have similar important 
effects on community structure. Likewise, commu- 
nity succession appears to follow the same pattern. 
There are certain differences between marine and 
freshwater macrobenthos, however, that appear to 
relate to fundamental habitat differences. The 
major difference is that low salinity and the closed, 
ephemeral nature of most lakes have resulted in 
little taxonomic similarity between the two faunas. 
Tentaculate deposit feeders are found only in 
marine sediments, and interstitial suspension feed- 
ers are common only in freshwater muds. The 
ability to use dissolved organic matter is well de- 
veloped only in marine animals, which is a conse- 
—< of the osmotic problems faced by freshwa- 

animals. The ability of many limnetic species to 
pene. prolonged anoxia relates to the lack of 
tidal mixing in lakes. (Author’s abstract) 
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ACCOUNTING FOR EFFORT be oy COM- 
PARING TROPICAL FISHERIES IN LAKES, 
RIVER-FLOODPLAINS, AND LAGOONS, 
Illinois Natural History Survey, Champaign. 

P. B. Bayley. 
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Data from 59 tropical fisheries which were arti- 
sanal and multispecies in character indicated that 
fishing effort was a major determinant of yield. 
Effort was defined as number of full- and part-time 
. The largest subset, which comprised 31 
African lake fisheries, conformed to a function 
related to the Schaefer model. Data from different 
lakes were thus treated as samples from a hypo- 
thetical multispecies fishery. The model explained 
75% of the variance in log (yield). The residuals 
were correlated (P < 0.05) with log (morphoeda- 
phic index). The effort model and the morphoeda- 
hic index jointly explained 80% of the variance in 
(yield). A function to account for the nonlinear 
eect 0 of fishing effort was proposed for sets of 
fisheries conforming to the model. Data from 
river-floodplain and lagoon fisheries were very 
similar and were best described by the same effort 
model. Differences in the model ters for 
these fisheries compared to those of lakes suggest- 
ed differences in effective effort. A precision im- 
provement index was proposed to compare the 
predictive value of models with different predic- 
tors and transformations. A comparison of the 
predictability of yields revealed that, despite varia- 
tion in socioeconomics, commercialization and bio- 
| productivity between fisheries, this crude 
effort measurement was more important than indi- 
ces of productivity for these sets of fisheries. 
Future progress in predicting and understanding 
fisheries yields depends on the synchronized col- 
lection oie variables that relate to the fishery and to 
the biological productivity in numerous compara- 
ble systems. (Author’s abstract) 
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APPLICABILITY OF FISH YIELD INDICES IN 
FRESHWATER AND MARINE ECOSYSTEMS, 
Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Marine Ecology Lab. 
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Limnology and Oceanography LIOCAH, Vol. 33, 
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Field 2—WATER CYCLE 


Group 2H—Lakes 


The use of fish yield indicators in freshwater and 
marine environments is explored with specific in- 
terest in predictive yield indices that are inexpen- 
sive and easy to apply, particularly in scattered 
fisheries of small economic value. Marine fisheries 
are subject to external forcing by physical factors 
over a much larger range of size scales than are 
freshwater fisheries, but there are many similarities 
in the way the process of fish production is orga- 
nized. Fish yield indicator, particularly those based 
on abiotic environmental factors, have provided 
useful management tools in both environments. 
Examples from each, including a separate category 
for rivers and impoundments because of their par- 
ticular sensitivity to physical factors, are discussed. 
It is concluded that the apparent dichotomy be- 
tween freshwater and marine fisheries science re- 
sults as much from differing management impera- 
tives as from any scientific distinctions and it is 
suggested that there would be advantages to fuller 
communication between the disciplines. (Author’s 
abstract) 
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FRESHWATER AND MARINE COUPLING IN 
ESTUARIES OF THE MISSISSIPPI RIVER 
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Louisiana State Univ., Baton Rouge. Center for 
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W89-03271 


PHYSICAL ENERGY INPUTS AND THE COM- 
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EFFECTS OF CADMIUM EXPOSURE ON 
FEEDING OF FRESHWATER PLANKTONIC 
CRUSTACEANS, 
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Vijverhof Lab. 
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The fluorescence method was used to study the 
condition and development of reservoir phyto- 
plankton. The study was conducted in 1985-86 at 
the field station of the Institute of Biophysics, 
Siberian Department, Academy of Sciences of the 
USSR, in the vicinity of Syday Bay. A luminostat, 
which makes it possible to model optimal surface 
conditions, was used to expose phytoplankton sam- 
ples collected during a biosurvey of various re- 
gions of the bay. On a daily basis throughout the 
experiments, the induction transitions of phyto- 
plankton chlorophyll fluorescence were recorded, 
and the algal numbers and biomass were deter- 
mined by standard methods. A laboratory fluorom- 
eter was used to record the induced fluorescence 
transitions. The fluorescence method for monitor- 
ing algal community development under laborato- 
ry and natural conditions makes it possible to effec- 
tively identify the direction and supposed rates of 
development of mass representatives of the phyto- 
plankton. Using supplements of biogenic elements 
to identify the limiting factor, it is possible to 
purposefully prepare for negative algal bloom phe- 
nomena and to plan measures to block their devel- 
opment. (Miller-PTT) 
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Aquatic pollen, charcoal, sediment, and accumula- 
tion-rate changes from radiocarbon-dated cores 
from two sites on south-central Wisconsin were 
studied to explore the evolution of local wetlands 
since deglaciation. Sphagnum bog evolution in 
south-central Wisconsin appears to have been di- 
rectly related to the regional climatic changes 
during the past 6000 years. Although the two sites 
had different origins and different early histories, 
both were deep lakes until 6300 BP when they 
became shallow ponds dominated by the aquatic 
macrophyte Brasenia. These wetland changes were 
concurrent with a regional upland vegetational 
change from mesophytic forest to Quercus savanna 
and were caused by a regional decrease in annual 
precipitation and by an increase in temperature. At 
about 3000 BP, in response to a cooler, wetter 
climate, both wetlands became Sphagnum-Erica- 
ceae bogs, and the upland vegetation changed to a 
closed Quercus forest. The paleoecological evi- 
dence suggests that bog development is a function 
of climate and that many bogs have developed in 
the northern Midwest during the past 3000 years as 
effective moisture has increased. (Author’s ab- 
stract) 
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ENTS: A SUMMARY MODEL FOR RIVERINE 
MARSH VEGETATION, 
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Multivariate vegetation data were used to describe 
the vegetation-environment relationships in a set of 
riverine wetlands and general relationships be- 
tween pattern and process are explored. Samples 
collected from five marshes along the Ottawa 
River (eastern Canada). Detrended correspond- 
ence analysis was used to describe major gradients, 
and TWINSPAN was used to classify vegetation 
types. TWINSPAN produced four major classes 
dominated by Sparganium eurycarpum, Eleocharis 
smallii, Scirpus americanus and Typha latifolia. 
Within each class, two associations could be recog- 
nized, differing in the degree to which one species 
managed to dominate the vegetation. Ordination 
showed that these vegetation types were arranged 
along two major axes: (1) a standing crop and litter 
gradient; and (2) a water depth gradient. Species 
richness was greatest just above the late August 
waterline in Eleocharis smallii vegetation that had 
low fertility, intermediate total biomass (250 g/sq 
m) and low littermass (30 g/sq m). Very high 
biomass (> 400 g/sq m) was observed where 
indices of high fertility and low disturbance coin- 
cided. Low species richness in this Typha-dominat- 
ed vegetation is thought to be a result of competi- 
tive exclusion. Exposure to waves, ice, and flowing 
water produced a fertility gradient. The least fer- 
tile sites had small evergreen species such as Erio- 
caulon septangulare and Ranunculus flammula. 
These species d traits associated with 
Grime’s stress tolerator strategy. The three main 
factors controlling vegetation composition were 


water depth, the effects of spring flooding in re- 
moving litter, and the fertility gradient produced 
by waves and flowing water. These were incorpo- 
rated into a conceptual model including both pat- 
terns and processes observed along the Ottawa 
River. (Author’s abstract) 
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The importance of hydrochory, or seed dispersal 
by water, to the regeneration of Taxodium disti- 
chum (bald cypress) and Nyssa aquatica (water 
tupelo) was examined in a forested floodplain of 
the Savannah River in South Carolina. Seedfall 
and dispersal by water were quantified for 2 years 
using floating seed traps. Water depth, surface 
velocity and flow direction were monitored over 
the same period. Seedfall for bald cypress and 
water tupelo occurred primarily from early fall 
throughout the winter, when water levels were 
rising in the swamp. Extended buoyancy periods 
for newly released seeds and fruits prolonged dis- 
persal for both species. Flowing water transported 
experimentally released seeds long distances, but in 
a uniform direction, and concentrated them non- 
randomly against logs, trees, knees and other emer- 
gent substrates. An examination of the soil seed 
banks in five microsite types supported the results 
of the seed transport study. Lowest woody seed 
densities occurred in open areas, and highest seed 
densities occurred in sediments adjacent to emer- 
gent substrates such as logs. Additionally, elevated 
water levels of 1-2 m caused by short-term, high- 


discharge floods scoured seeds of Nyssa sylvatica 


var. biflora, Quercus spp., Liquidambar styraciflua, 
Pinus taeda, and other species form adjacent bot- 
tomland hardwood communities and transported 
them into the bald cypress-water tupelo forest. It is 
concluded that elevated water levels, which occur 
during late fall when seeds are released, influence 
the distribution of bald cypress and water tupelo 
seeds and their availability for recruitment. Short- 
term, deeper floods may also be important for seed 
transport among bottomland hardwood communi- 
ties that are spatially separated or differ in species 
composition. (Author’s abstract) 
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ROLE OF THE SEED BANK IN THE DEVEL- 
OPMENT OF VEGETATION ON A FRESHWA- 
TER MARSH CREATED FROM DREDGE 
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ogy Program. 

For primary bibliographic entry see Field 2H. 
W89-03169 


RESPONSE OF COASTAL PLANTS TO IN- 
CREASE IN SUBMERGENCE AND SALINITY, 
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BLOUNTSTOWN REACH, APALACHICOLA 
RIVER, MOVABLE-BED MODEL STUDY, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

R. A. McCollum. 

Available from the National Technical Information 
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The Blountstown Reach, Apalachicola River, is 
located between navigation miles 81 and 76. This 
area requires approximately 107,000 cu yd of 
dredging annually to maintain the navigation chan- 
nel. The model study was conducted to bane 
the dredged material disposal in the thalwe; 

within the bank and to develop a system ao con- 
traction works to develop and maintain the naviga- 
tion channel with little or no maintenance dredg- 
ing. The model, built to a horizontal scale of 1:120 
and a vertical scale of 1:80, was of the movable- 
bed type and allowed for inflow from both the 
Apalachicola River and Sutton Lake. Results of 
the study indicate the following: (1) Thalweg dis- 
posal of dredged material had little effect on chan- 
nel maintenance during low- or average-water 
years; but following high-water years, dredging 
would be significantly greater; (2) Within-bank dis- 
posal of dredged material provided some improve- 
ment of the navigation channel during low- and 
average-water years, but required much more 
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dredging than typical following high-water years; 
(3) Plan A provided little improvement in main- 
taining a navigation channel; and (4) Plan B devel- 
oped and maintained an adequate navigation chan- 
nel during all water years tested except for a 
marginal channel crossing at mile 77.40. (Lantz- 


PTT) 
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JEFFERSON BARRACKS BRIDGE, MOVA- 
BLE-BED MODEL STUDY, 

J. E. Foster. 

Available from the National Technical Information 
Service, Springfield, VA. 22161 as AD-A199359. 
Price codes: A04 in paper copy; A01 in microfiche. 
Miscellaneous Paper HL-88-7, August 1988. Final 
Report. 56p, 12 fig, 22 plates, 3 append. 


Descriptors: *Channel erosion, *Stream erosion, 
*Construction methods, *Scour, *Jefferson Bar- 
racks Bridge, *Hydraulic models, Model studies, 
Cofferdams, Trestles, Detritus, River flow, Piers, 
Mississippi River, Artificial watercoures. 


In July 1977, the Illinois Dept. of Transportation 
awarded a contract to construct piers for Interstate 
Highway 255 Bridge across the Mississippi River 
at mile 168.7. As of March 1979, the contractor 
had constructed a work trestle across Jefferson 
Barracks Slough and a work trestle from the island 
to a point past pier 10. The contractor also had 
constructed cofferdams for the construction of 
piers 5-10, 12, and 13. In the spring of 1979, the 
discharge in the river increased, and debris accu- 
mulated upstream of the work trestle. On 21 
March 1979, the portion of the work trestle be- 
tween cofferdams at piers 9 and 10 failed. It is not 
known exactly when the cofferdams at pier 10 
failed, but it is assumed that it failed about the same 
time as the trestle between cofferdams at piers 9 
and 10 failed. By 19 April 1979, the cofferdam at 
pier 9 and the portion of the work trestle between 
cofferdams at piers 8 and 9 had failed. This study 
was conducted to investigate a the relationship of 
the existence of the work trestle, the cofferdams, 
and the accumulation of debris that occurred up- 
stream of the work trestle to the riverbed move- 
ment that occurred before, during, and after the 
failure of the work trestle and cofferdams. Results 
obtained during the model study indicate the fol- 
lowing: (1) Discharges of the magnitude of the 
1979 flood (maximum of 685,000 cfs) would result 
in minimal bed scour of the left side of the river; 
(2) The addition of the work trestle and cofferdams 
would have no effect on general bed scour; and (3) 
The addition of the 10-acre area of debris (9- and 
18-ft thicknesses) that accumulated upstream of the 
work trestle would cause flow in the area to be 
concentrated under and around the west end of the 
debris. This concentrated flow would scour the 
bed of the river in the vicinity of the west end of 
the work trestle. The depth of scour in the vicinity 
of the work trestle would vary directly with the 
thickness of the debris. (Lantz-PTT) 
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= TRANSPORT IN GRAVEL-BED 
R 

Queen Mary Coll., London (England). 

John Wiley and Sons, New York. 1987. 995p. 
Edited by C. R. Thorne, J. C. Bathurst and R. D. 
Hey. 


Descriptors: *Alluvial channels, *Sediment trans- 
port, *Sediment load, *Fluvial sediments, *Bed 
load, *Suspended load, Model studies, Case stud- 
ies, Mathematical models, Scour, Sediment ero- 
sion, Reservoir silting, Gravel, Fisheries, Sam- 
pling, Environmental effects, Sampling, Sediment 
discharge, Channel improvement, Channel erosion, 
Geomorphology. 


The second gravel-bed rivers workshop was held 
at Pingree Park, Colorado State University from 
August 11 to 17, 1985 to synthesize current knowl- 
edge on sediment transport in gravel-bed rivers, 
concentrating particular ~% on information gained 
since 1980. Thirty-two papers on sixteen topics 
were presented, divided equally between funda- 
mental problems and engineering case studies. All 
the papers benefited from extended oral discussion 


with particularly lively debates on the topics con- 
cerned with sediment sampling techniques, supply- 
limited sediment transport rates, grain mobility and 
the armoring process, sediment routing by size 
fraction, bed load pulses, braided rivers, extremal 
hypotheses and fines infiltration in matrix gravels 
of armored beds. The sixteen topics covered in- 
clude: reviews of gravel-bed river sediment trans- 
= sampling and analysis of river bed gravels 
id bed loads; sediment supply to upland streams 
wal unstable gravel-bed rivers; large-scale sedi- 
ment processes; armoring processes; channel 
design (case studies); modelling sediment transport; 
tests of bed load equations; mountain rivers (case 
studies); observation of bed load movement (case 
studies); suspended load in gravel-bed rivers; river 
regime; bar and bed load interaction; design prob- 
lems (case studies); fisheries and habitats (case 
studies); gravel mining (case studies). (See W89- 
02431 thru W89-02462) (Geiger-PTT) 
W89-02430 


SAND-BED 

Simons and Associates, Inc., Fort Collins, CO. 
D. B. Simons, and R. K. Simons. 

IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 3-45, 2 
fig, 1 ref. 


DIFFERENCES BETWEEN GRAVEL- AND 
RIVERS, 


Descriptors: *Geomorphology, *River beds, *Bed 
load, *Sediment transport, Sediment erosion, Flu- 
vial sediments, Sand, Gravel, Streambeds, Sedi- 
ment discharge, Flow profiles, Streamflow. 


As rivers form and flow from the mountains and 
plains seaward, they encounter a wide array of 
physical conditions, each of which can have a 
significant effect on the characteristics and re- 
sponses of various components of the system. 
Broadly speaking, rivers can be subdivided into 
gravel-bed and sand-bed rivers. Both types often 
occur in a single system. To better identify, ana- 
lyze and develop these systems, it is essential to 
recognize the similarities and differences between 
them and how one type may blend into the other. 
Some of the major differences that must be consid- 
ered include: river form, the wide array of forms 
of bed roughness, the varying magnitudes of resist- 
ance factors, the mechanics of transport of bed 
material for the numerous conditions encountered, 
the impacts of wash load on bed material for the 
numerous conditions encountered, the impacts of 
wash load on bed material transport, the mechanics 
of bed armoring, the characteristics and erodibility 
of the banks, and the impacts of varying river 
conditions on water resources development, navi- 
gation and the environment. With an appreciation 
of the major differences between sand- and gravel- 
bed rivers, it will be possible to identify existing 
acceptable concepts and theories, and identify re- 
search that must be conducted to improve under- 
standing of these complex systems. (See also W89- 
02430) (Author’s abstract) 

W89-02431 


RIVER DYNAMICS, FLOW REGIME AND 
SEDIMENT TRANSPORT, 

University of East Anglia, Norwich (England). 
School of Environmental Sciences. 

R. D. Hey. 

IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 17-40, 9 
fig, 13 ref. 


Descriptors: *Sediment transport, *Flow profile, 
*Streamflow, *Channel erosion, Sediment erosion, 
Stable channels, Channel morphology, Sediment 
discharge, Dredging, Channel improvement, 
Models. 


Rivers are very effective erosional and deposition- 
al agents which, over periods of geological time, 
are responsible for major landscape modification. 
In the early phase of channel development mor- 
phological and sedimentological evidence indicates 
a complex interaction between cut and fill activity. 
Periods of stability are relatively rare. Subsequent- 
ly, as the supply of transportable material declines, 
the river system tends towards a more stable 
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regime condition. During periods of erosion and 
deposition the flow regime and sediment transport 
characteristics of the river are changed in a sys- 
tematic manner in response to temporal and spatial 
changes in channel geometry and bed material size. 
Field data indicate that regime channel capacity is 
determined by the flow which collectively trans- 
ports most material. When eroding or depositing, 
channel capacity is controlled by the flows which 
are responsible for most degradation or aggrada- 
tion. In rivers originating in young mountain belts 
unstable conditions are likely to prevail in the 
headwaters with more stable conditions down- 
stream. Rivers developed in tectonically stable 
areas which have been unaffected by glacial activi- 
ty are more likely to exhibit regime type condi- 
tions. To manage any river system effectively it is 
necessary to have due regard for its degree of 
long-term stability. River response to any natural 
or imposed changes will depend on the degree of 
change and the prevailing stability of the channel. 
(See also W89-02430) (Author’s abstract) 
W89-02432 


RIVER BED GRAVELS: SAMPLING AND 
ANALYSIS, 
British Columbia Univ., Vancouver. Dept. of Ge- 


ography. 
For primary bibliographic entry see Field 7B. 
W89-02433 


BED LOAD SAMPLING AND ANALYSIS, 
Geological Survey, Lakewood, CO. 

D. W. Hubbell. 

IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 89-118, 8 
fig, 1 tab, 12 ref. 


Descriptors: *Bed load samples, *Alluvial chan- 
nels, *Network design, *Bed load, *Sampling, 
*Fluvial sediments, Sediment transport, Temporal 
distribution, Computer models, Simulation analy- 
sis, Bottom sampling, Sand, Gravel, Statistics. 


The extreme temporal variations in transport rates 
that are inherent in the process of bed load move- 
ment present unique problems in the calibration 
and use of portable direct-measuring bed load sam- 
plers. Laboratory and field measurements of sand 
and gravel transport demonstrate that, even at 
constant-flow conditions, transport rates at a point 
vary cyclically with time from zero (or near zero) 
to approximately four times the mean rate. Cumu- 
lative distributions of ordered rates obtained se- 
quentially at a point tend to follow a common 
distribution function. Due to the extreme temporal 
variability of transport rates, bed-load-sampler cali- 
brations developed from averages of groups of 
samples and measured rates are subject to error 
unless the sampler has a constant sampling efficien- 
cy for all instantaneous transport rates. Laboratory 
calibrations by a technique called probability- 
matching, in which the entire distributions of sam- 
pled and measured rates are compared, show that 
efficiencies of all tested bed load samplers varied 
somewhat with transport rate and particle size. 
The accuracy of measurements of mean transport 
rate at a cross-section is also affected by the tempo- 
ral variations in bed load discharge. Computer 
simulations, using assumed lateral distributions of 
mean transport rate and a simplified model of 
transport that is based on typical cyclic rate vari- 
ations, show that repetitive sampling at each lateral 
position improves accuracy, and measurement 
effort probably can be decreased, without sacrific- 
ing accuracy, by sampling repetitively only at posi- 
tions necessary for defining the lateral distribution 
of mean transport rates. (See also W89-02430) (Au- 
thor’s abstract) 

W89-02434 


SEDIMENT SUPPLY TO UPLAND STREAMS: 
INFLUENCE ON CHANNEL ADJUSTMENT, 
Liverpool Univ. (England). Dept. of Geography. 
A. M. Harvey. 

IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 121-150, 
14 fig, 1 tab, 26 ref. 


Descriptors: *Geomorphology, *Channel mor- 
phology, *Alluvial channels, *Sediment transport, 


*Channel erosion, *Unstable channels, Sediment 
discharge, Fluvial sediments, Sediment erosion, 
Sediment transport, Storm runoff. 


Two types of channel system are identified in the 
Howgill Fells of northwest England, in relation to 
sediment input from the hillslopes. In areas of low 
sediment supply, stable, single, often meandering 
channels occur, whose widths and gradients show 
a high degree of correlation with drainage area and 
coarse sediment caliber. In gullied catchments of 
high sediment input the channels are unstable and 
braided with much greater widths and steeper gra- 
dients. Rates of sediment supply from a gully 
system, cut in soliflucted glacial till, to an unstable 
channel have been monitored. From the gullied 
area of 4000 sq m total sediment supply is > 150 
tons/yr, of which about one-third is of coarse 
sediment. There is a marked seasonality of supply 
mechanism with winter dominant, especially for 
coarse sediment. Debris cones build up at the base 
of the gullied slopes and are entrained by stream 
floods of approximately two years recurrence in- 
terval. The coupling of the sediment supply, stor- 
age, entrainment and channel response system is 
adjusted to this range of time scales. In 1982 a 
storm with a return period in excess of 100 years 
caused major erosion and a massive sediment input 
to two hitherto stable meandering channels. By 
widening, straightening and aggradation many 
reaches crossed a threshold to a braided regime. 
Whether these changes persist will depend on sedi- 
ment supply and flood magnitude over the next 
few years. Even if stabilization takes place the 
boulders transported by the floods will have a 
long-term influence on the channel system. (See 
also W89-02430) (Author’s abstract) 

W89-02435 


SEDIMENT SUPPLY, MOVEMENT AND 
STORAGE IN AN UNSTABLE GRAVEL-BED 
RIVE) 


R, 
Colorado State Univ., Fort Collins. Dept. of Earth 
Resources. 
J. C. Pitlick, and C. R. Thorne. 
IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 151-183, 
16 fig, 1 tab, 22 ref. 


Descriptors: *Dam failure, *Geomorphology, *Al- 
luvial channels, *Channel erosion, *Channel mor- 
phology, *Floods, *Sediment transport, River 
beds, Sediment erosion, Sediment load, Unstable 
—— Flood discharge, Fluvial sediments, 
Gravel. 


The 15 July 1982 failure of Lawn Lake dam, 
Rocky Mountain National Park, Colorado, gener- 
ated a peak flood discharge of 340 cu m/sec, 
which was approximately 30 times the 500-year 
event. Floodwaters devastated the channel of 
Roaring River from the dam to its confluence with 
Fall River. As a result of this catastrophe, the 
sediment load of these streams has increased great- 
ly and their channels have undergone rapid and 
significant changes. Since the flood, increased sedi- 
ment transport rates and morphological changes 
have been documented during snowmelt- and 
thunderstorm-generated flows. In 1983, record 
snowmelt discharges produced high sediment loads 
in Roaring River. This sediment was transported 
about 3 km downstream to an undisturbed, highly 
sinuous reach and deposited in a storage zone that 
was approximately 2000 m long. Within the stor- 
age zone, the channel aggraded approximately 0.75 
m to the level of the flood plain. Sediment trans- 
port below this depositional zone was low in 1983. 
In 1984, snowmelt discharges were lower and sedi- 
ment delivery from Roaring River decreased, but 
transport in Fall River was maintained. As a result, 
the upper end of the storage zone was eroded to 
the pre-flood bed. Thunderstorm flow events con- 
trasted sharply, however, with renewed erosive 
activity in the Roaring River valley, again contrib- 
uting high loads to Fall River, but only for short 
durations. (See also W89-02430) (Author’s ab- 
stract) 

W89-02436 


TRANSPORT PROCESSES AT THE CATCH- 
MENT SCALE, 


Institute of Hydrology, Powys (Wales). Fluvial 
Geomorphology Unit. 

M. D. Newson, and G. J. Leeks. 

IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 187-223, 
14 fig, 4 tab, 62 ref. 


Descriptors: *Alluvial channels, *Sediment yield, 
*Sediment transport, *Fluvial sediments, *Runoff, 
Land use, Sediment erosion, Catchment areas, 
Channel improvement, Sediment load, Wales, 
Monitoring, Suspended sediments. 


It is traditional for engineers in the United King- 
dom to take a reach — to researching river 
dynamics. Given relatively stable patterns of 
runoff and low sediment yields in the humid tem- 
perate climate, the reach has also been considered 
the appropriate scale at which to stabilize channels. 
However, source area studies in the United King- 
dom reveal trends in both runoff and sediment 
production; these are caused by changes in land- 
use and land management. There are also signs that 
source-area changes, especially in the uplands, are 
having downstream effects in terms of bank ero- 
sion and shoal/bar deposition. The paper reports a 
five-year study of the major rivers of mid-Wales, 
centered on the Plynlimon upland. Techniques em- 
ployed were bed and suspended sediment monitor- 
ing, sediment tagging by the magnetic method, 
ground survey, sedimentological/hydraulic survey 
and historical analysis through maps. The meth- 
odological message of the paper is that while the 
obvious continuity of catchment process com- 
mends catchment scale research into sediment sys- 
tems, it is difficult to commission especially given 
an absence of regular sediment monitoring stations 
in the United kingdom. It is also difficult to con- 
vince engineers that it is sensible to seek solutions 
to local problems of river instability by looking 
upstream; time scales are against this approach. 
The processes of channel storage of sediment are 
important in this context and deserve fresh atten- 
tion in field studies. (See also W89-02430) (Au- 
thor’s abstract) 

W89-02437 


SEDIMENT BALANCE CONSIDERATIONS 
LINKING LONG-TERM TRANSPORT AND 
CHANNEL PROCESSES, 

Northwest Hydraulic Consultants Ltd., Edmonton 
(Alberta). 

C. R. Neill. 

IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 225-249, 
9 fig, 25 ref. 


Descriptors: *Geomorphology, *Channel mor- 
phology, *Alluvial channels, *Sediment transport, 
*Channel erosion, Sediment erosion, Runoff, 
Channel flow, Streamflow, Models, Case studies, 
Sediment load, Sediment discharge, Meanders. 


It is intuitively evident that relationships must exist 
between long-term bed material transport and sys- 
tematic channel processes at macro-scale, such as 
meander shifting, bar formation and decay, degra- 
dation and aggradation. Because of the complex- 
ities of most natural situations, however, progress 
in practical application of such relationships has 
been slow. Certain principles and quantitative rela- 
tionships applicable to selected idealized cases 
were formulated including: (1) down-valley migra- 
tion of meanders; (2) channel cross-section changes 
associated with bar formation and decay; and (3) 
channel degradation below dams including the 
effect of armoring. Examples are given of actual 
field situations which approximate to ideal cases 
and where relationships have been tested to some 
degree. In the case of systematic meander migra- 
tion, sediment-balance relationships may be used to 
estimate long-term transport from known sediment 
transport, or to estimate the effects of the limits of 
local channel shift from known sediment transport, 
or to estimate the effects of an altered sediment 
transport regime on morphological changes. In the 
case of channel degradation below dams, sediment- 
balance considerations lead to interesting conclu- 
sions about the effect of armoring and the practi- 
cality of controlling degradation. Such approaches 
can sometimes provide an independent check on 





sediment transport measurements and day-by-day 
modelling based on sediment transport equations. 
(See also W89-02430) (Author’s abstract) 
W89-02438 


STATIC ARMOUR LAYERS BY SELECTIVE 
EROSION, 

Canterbury Univ., Christchurch (New Zealand). 
Dept. of Civil Engineering. 

A. J. Sutherland. 

IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 243-267, 
6 fig, 1 tab, 19 ref. 


Descriptors: *Sediment transport, *Channel ero- 
sion, *Channel armoring, *Alluvial channels, 
*Sediment erosion, Channel flow, Sediment dis- 
charge, Mathematical models, Sedimentation, Par- 
ticle size, Flow velocity, Fluvial sediments. 


Selective erosion in an alluvial channel reach for 
which there is no upstream sediment input can lead 
to the formation of a static armor layer. Such a 
layer is at rest, is coarser than the underlying 
material and inhibits sediment transport from the 
reach. A review of work on the formation of static 
armor layers is presented in addressing the issues: 
(1) under what conditions and by what mecha- 
nisms do static armor layers form, and (2) what are 
the relevant properties of a static armor layer and 
to what extent can these be predicted. Little 
progress has been made in quantitatively defining 
the necessary conditions for armoring. Work has, 
however, highlighted the major importance of the 
interplay between the distribution of applied shear 
stresses and that of the threshold stresses associated 
with particles in the surface layer. Laboratory 
observations do allow a qualitative description of 
the armoring mechanism to be advanced. These 
are discussed and include the concepts of shelter- 
ing and the formation of discrete armoring units 
which act to protect the sublayers. Prediction 
methods for static armor layer composition all 
agree that the layer coarsens (median size in- 
creases) during the selective erosion process. No 
such agreement can be found over the shape of the 
grain size distribution. Both —— difficulties 
and the inherently skewed shape of the armor layer 
distribution are seen as contributing to the confu- 
sion that abounds. Examples of single-step and 
multi-step prediction methods are discussed. (See 
also W89-02430) (Author’s abstract) 

W89-02439 


FORMATION OF A COARSE SURFACE 
LAYER AS THE RESPONSE TO GRAVEL MO- 
BILITY, 

Geological Survey, Denver, CO. 

E. D. Andrews, and G. Parker. 

IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 269-325, 
13 fig, 37 ref. NSF Grant No. CEE-8311721. 


Descriptors: *Alluvial channels, *Sediment trans- 
port, *Fluvial sediments, *Bed load, *Particle size, 
*Gravel, Sediment load, Stream flow, Mathemati- 
cal models, Case studies, Shear stress. 


The concept of hiding is used to discuss the rela- 
tive mobility of particles of various sizes in poorly 
sorted fluvial gravel. An analysis of bed load trans- 
port in gravel streams indicates that most available 
sizes are transported by flow equal to or greater 
than the mean annual flood. The size distribution 
of the bed load is similar to that of the subsurface 
material, which characterizes the bulk of the sedi- 
ment stored in a river reach. The material on the 
surface of a gravel-bed stream is, however, typical- 
ly much coarser than either the bed load or the 
subsurface material. This coarse surface layer, or 
pavement, is present even while most available 
sizes are transported, and is the agent for accom- 
plishing a near-equalization of the mobility of par- 
ticles based on the size distribution of subsurface 
material. In particular, the relatively greater expo- 
sure of large surface particles to the flow elimi- 
nates most, but not all, of the differences in mobili- 
ty between particles of differing sizes. Much of the 
remaining difference is eliminated by the relative 
abundance of the coarse particles in the surface 
compared to the small particles. Thus, the intrinsi- 
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cally lower mobility of the coarse surface particles 
is counterbalanced by their greater availability to 
the flow. Field and laboratory results support this 
hypothesis. As the bed load transport rate ap- 
proaches zero, the pavement devolves into an even 
coarser static armor. (See also W89-02430) (Au- 
ty abstract) 


CANAL DESIGN BY AN ARMOURING PROC- 
ESS. 


Shaw Mont Newfoundland Ltd., St. John’s. 
For primary bibliographic entry see Field 8A. 
W89-02441 


RIVER BED SCOUR AND CONSTRUCTION 
OF STONE RIPRAP PROTECTION, 

Northwest Hydraulic Consultants Ltd., North 
Vancouver (British Columbia). 

For primary bibliographic entry see Field 8A. 
W89-02442 


CONCEPTUAL MODELS OF SEDIMENT 
TRANSPORT IN STREAMS, 

Oregon State Univ., Corvallis. 

R. L. Beschta. 


IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 387-419, 
9 fig, 47 ref. 


Descriptors: *Alluvial channels, *Model studies, 
*Sediment transport, *Bed load, *Fluvial sedi- 
ments, Streamflow, Particle size, Spatial distribu- 
tion, Temporal distribution, Mathematical models. 


The movement of sediment in stream systems is 
influenced by a wide range of factors including 
variable source areas of sediment, transient flows, 
variable particle sizes, nonuniformity of channel 
geometry and flow, and dynamic/adjusting chan- 
nels. Variations of s led sediment concentra- 
tion are often illustrated in the hysteresis of sedi- 
ment rating curves, seasonal flushing, effects relat- 
ed to time rate changes in flow and other patterns. 
A supply-based model is described which is able to 
reproduce the sediment concentration dynamics of 
complex storm hydrographs. Although suspended 
load and bed load are characteristically identified 
as the two major modes of sediment transport in 
stream systems, these delineations become indis- 
tinct for particles in the range of approximately 
0.1-1 mm in diameter. Bed load transport has high 
temporal and spatial variability, making accurate 
rediction difficult with hydraulically-based bed 
load formulae. Part of this variability may be asso- 
ciated with local aggradation and degradation of 
the bed during high flow events. Research needs 
are identified that may ultimately improve our 
capability to predict suspended sediment and bed 
load sediment transport in streams more accurate- 
ly. (See also W89-02430) (Author’s abstract) 
W89-02443 


INVESTIGATION OF SEDIMENT ROUTING 
BY SIZE FRACTIONS IN A GRAVEL-BED 


RIVER, 

Simons, Li and Associates, Inc., Fort Collins, CO. 
R. M. Li, and W. T. Fullerton. 

IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 421-450, 
7 fig, 2 tab, 11 ref. 


Descriptors: *Alluvial channels, *Model studies, 
*Sediment transport, *Particle size, *Stream degra- 
dation, *Channel erosion, *Fluvial sediments, 
Mathematical studies, Case studies, Sensitivity 
analysis, Arizona, Sediment discharge, Sediment 
erosion, Sediment load, Gravel, Aggradation. 


A method of routing sediments by size fraction for 
computer simulation of channel aggradation and 
degradation in gravel- and cobble-bed rivers is 
described. A model using the sediment-routing 
methodology coupled with the US Army Corps of 
Engineers’ HEC-2 water-surface profile model is 
presented. The model determines the bed response 
to the passage of the flood. A case study of the 
model applied to the Salt River in Phoenix, Arizo- 
na, is presented. The case study is used to illustrate 
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the sensitivity of the procedure to various methods 
of modelling the armoring process and determining 
sediment transport rates. Two methods of approxi- 
mating the armoring process, in addition to differ- 
ent sediment transport relationships, are used to 
determine sediment transport rates. (See also W89- 
02430) (Author’s abstract) 

W89-02444 


BED LOAD DISCHARGE EQUATIONS FOR 
STEEP MOUNTAIN RIVERS, 

Newcastle upon Tyne Univ. (England). Dept. of 
Civil Engineering. 

J. C. Bathurst, W. H. Graf, and H. H. Cao. 

IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 453-491, 
8 fig, 5 tab, 55 ref. 


Descriptors: *Sediment discharge, *Fluvial sedi- 
ments, *Sediment transpori, *Alluvial channels, 
*Bed load, Particle size, Shear stress, Flow veloci- 
ty, Sediment load, Slopes, Model studies. 


Data collected in steep flumes and rivers are used 
to identify existing bed load discharge equations 
which are appropriate to mountain rivers with 
coarse sediment. Flume data contributed by this 
study consist of measurements of flow parameters, 
sediment discharge and bed form development for 
flows over three different sediment beds (DSO = 
11.5, 22.2 and 44.3 mm) at a variety of slopes (S = 
0.5 to 9%) and unit water discharges (q = 0.017 to 
0.417 sq m/sec). Combined with other flume and 
field data they show that initiation of bed load 
transport can be predicted by the Schoklitsch ap- 
roach on critical water discharge), modi- 
ied to allow for the effect of non-uniform sedi- 
ment size distribution. However, for sediments 
with wide size distributions the initiation of motion 
may not involve movement of all available sizes. 
The familiar Shields approach (based on constant 
dimensionless shear stress) is found to fail at slopes 
S is greater than or equivalent to 1% and relative 
submergences d/DS0 is less than or equivalent to 
10. For bed load discharge, tests of the equations 
of Ackers and White, Meyer-Peter and Muller, 
Smart, Mizuyama, Bagnold and Schoklitsch show 
that the Schoklitsch equation provides the most 
accurate predictions for the flume data. This is 
partly because it does not explicitly involve depth, 
a variable which is difficult to measure accurately 
in steep, rough flows. Tested against river data the 
Schoklitsch equation applies with order of magni- 
tude accuracy where sediment availability is unlim- 
ited (typically in channels with slopes where S is 
less than or equivalent to 1%). However, it signifi- 
cantly overpredicts sediment discharge in the 
smaller mountain rivers where sediment availabil- 
ity is determined by sediment size distribution and 
external supply effects. (See also W89-02430) (Au- 
thor’s abstract) 
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Field measurements of channel geometry, water 
velocity and bed load in the Ohau River offer 
favorable comparisons with the theory of Whie, 
Bettess and Paris. The measurements were of many 
channels formed by flows of up to 500 cu m/sec in 
gravel whose median particle size is D = 0.02 m 
and grading is D84/D = 3.5, on a flood plain slope 
of 0.006. The bed load in the river was estimated 
from measurement of delta accretion. The theory 
describes the process of enlargement of branch 
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channels in this braided river. The field measure- 
ments in the Ohau River have confirmed the 
theory of White et al. remarkably well, although 
they were made for another purpose. As the bed or 
banks of a branch channel erode or accrete, the 
channel shape develops towards that predicted by 
the theory but various factors limit its spatial 
extent and temporal persistence, such as: (1) re- 
duced inflow of water as the river flow declines or 
another branch captures the flow; (2) increased 
inflow of sediment carried by relatively small 
transverse inflows of water down the steep sides of 
the channel; and (3) reduced outflow of sediment 
either because the downstream water level rises or 
because an obstruction such as a tree lodges in the 
channel. In the complex morphology of the braid- 
ed Ohau River, the channels conforming to the 
theory of White et al. are the deepest and occupy 
the lowest points on the bed. The theory is applica- 
ble to all parts of the river bed, although, at any 
particular time during a flood, only a small part of 
the bed is occupied by flows in branch channels 
with the theoretical proportions. (See also W89- 
02430) (Geiger-PTT) 
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The dynamic behavior of a soil block released by a 
slope failure is discussed first, by using mass and 
momentum equations; the calculation of the critical 
slopes for the initiation and cessation of motion and 
the calculation of the transport velocity as well as 
the runout distance of the soil block are also pre- 
sented. A soil block will be crushed into grains by 
the shearing force due to gravity during its move- 
ment and will become transformed into a debris 
flow under the conditions that enough water to fill 
the increased void space is supplied and that the 
channel slope is steep enough to provide the pro- 
pelling force. The mechanics of a debris flow at its 
onset and during flow are outlined, and the side 
bank erosion of a stream channel composed of 
sand-clay mixtures is addressed. The critical shear 
stress for movement of sand particles within mix- 
tures is discussed by introducing a cohesive force 
acting among particles into the dynamic balance 
equation. A theoretical method for evaluating the 
critical shear stress is presented for particles in 
cohesive and non-cohesive materials on both the 
bed and side slope, and the pickup rate of sediment 
particles within cohesive material beds is formulat- 
ed. The eroding process of stream channels is 
discussed. It is shown that the erosion rate can be 
evaluated by integration of the pickup rate for sand 
— along the entire stream bank. A formula 
or predicting the bank erosion rate for both non- 
cohesive and cohesive materials is derived. Erosion 
and debris flow control by structures is outlined. 
(See also W89-02430) (Author’s abstract) 
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The step-pool structure characteristic of some 
steep mountain streams is described and three step 


types differentiated. A review of observations on 
sediment transport in step-pool streams is present- 
ed. Sediment for transport is derived from a few 
localized sites in the stream’s catchment and inputs 
into the stream are usually of a bulk or unsteady 
nature. Sediment tends to be moved through step- 
pool streams as waves. The mechanism of trans- 
port at the scale of a step-pool unit is dictated by 
the step-pool morphology. Tests are described in 
which step-pool systems were modelled by a suc- 
cession of discrete weirs. Results are presented for 
the clear water scour between the steps and on 
steady sediment transport through such an ideal- 
ized step-pool system. A model based on these 
results is presented which predicts the transport 
through a step-pool system following an unsteady 
input of sediment. Predictions of the model con- 
firm the observation made in natural step-pool 
streams of sediment moving in long, low waves. 
(See also W89-02430) (Author’s abstract) 
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Sediment transport in the small, extremely arid, 
high-relief catchment of Nahal Yael in the South- 
ern Negev, Israel has been investigated over the 
last twenty years by field and laboratory studies. 
Coarse bed load provides one-half or more of the 
long-term sediment yield of Nahal Yael. Pebbles 
and cobbles are transported, in significant events, 
over distances of 15-100 m per event, with little 
dependence on size and a large variation between 
individual particles. The important effect of high- 
magnitude, low-frequency events on the bed load 
transport in desert floods also in larger catchments 
has been confirmed in the study of the Wadi Mikei- 
min (Sinai) alluvial fan, which has been deposited 
in a mid-mountain stream junction by a 100 year 
flood. Sampling of total sediment load in an upland 
tributary of Nahal Yael during the 4 hour long 
event 12A enabled an analysis which suggests that 
bed load transport in channels devoid of alluvial 
cover occurs in pulses (waves) unrelated to water 
discharge characteristics, but may reflect an intrin- 
sic feature of catchment dynamics. The regular 
spacing of pools and riffles and of gravel bars in 
alluvial reaches further downstream may therefore 
be initiated from upstream. Detailed three-dimen- 
sional analysis of the bed load as deposited in the 
Nahal Yael reservoir by events 15 and 16 indicated 
deposition by a pulsating mechanism, with pebbly 
material overlying finer grained deposits. Numer- 
ous cobble have been deposited on top of the 
sediment column in the reservoir. A tracing pro- 
gram of labelled coarse bed load has been in oper- 
ation in Nahal Yael since 1965. Particles that travel 
the greatest distance appear to have been buried at 
one time or another during their downstream jour- 
ney. Drawbacks of the tracing method, especially 
the inability to locate particles completely embed- 
ded in the scour layer, have prompted a search for 
alternatives. The method ultimately selected and 
successfully employed in Nahal Hebron is based on 
magnetic labelling. Detection is possible to a depth 
of up to 60 cm. This resulted in a significant 
increase of the recovery rate from about 50 to 95% 
per flood event. (See also W89-02430) (Author’s 
abstract) 
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The need to understand and predict flows that 
carry large sediment loads has become acute in the 
United States over the past few years. In part, this 
results from intensified land development and ur- 
banization of less desirable land on or near steep 
slopes. Subsequently, flows with large concentra- 
tions of suspended sediment have caused extensive 
property damage and loss of life during recent 
years in the San Francisco Bay area, in the Wa- 
satch Mountains of Utah, and near volcanic Mount 
St. Helens. To aid in the understanding of these 
flows, ways of classifying such flows are explored, 
and variations in fluid and sediment properties, 
velocity, resistance, and transport in open-channel 
flows is described. Over the full range, classifica- 
tion by sediment content is of limited use. Changes 
in fluid and sediment properties are not well under- 
stood for the more concentrated flows. Also meth- 
ods to predict velocity, resistance, transport, and 
morphology are not well developed. A case histo- 
ry of the Mount St. Helens sedimentation problem 
is presented to illustrate some of these shortcom- 
ings. (See also W89-02430) (Author’s abstract) 
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In the absence of a national suspended-sediment 
monitoring network, results from localized re- 
search investigations have been collated to make 
some generalizations concerning suspended sedi- 
ment transport by United Kingdom (UK) rivers. 
Annual yields are low by world standards and 
range from < 1 to nearly 500 tons/sq km/yr. 
Suspended sediment concentrations in British 
rivers are also relatively low, rarely exceeding 
5000 mg/I and often not rising above 500 mg/I. 
Relatively little information is generally available 
on the properties of suspended sediment in the UK, 
but existing data suggest that silt (2-62 microns) 
and clay (< 2 microns) fractions dominate parti- 
cle-size distributions and that the organic matter 
content is typically 10-30%. More detailed discus- 
sion of suspended-sediment dynamics of gravel bed 
rivers in Britain is based on the results from a 
seventeen-year investigation of the River Exe 
(1500 sq km) in Devon. Manual sampling and 
continuous recording via photoelectric turbidity 
meters at thirteen sites within this catchment have 
indicated that suspended-sediment concentration 
dynamics are characterized by seasonal and storm- 
period hysteresis, and that sediment transport is 
more strongly influenced by sediment availability 
than by transport energy. Detailed sediment data 
have stressed the importance of time-variant sedi- 
ment supply and have also been used to show that 
traditional procedures for calculating sediment 
transport, based on the construction of rating 
curves from infrequent samples, may produce esti- 
mates lacking in both accuracy and precision. 
Problems of estimating sediment yield reflect the 
bias of transport towards episodic high flows and 
magnitude and frequency analyses indicate that 





50% of the suspended-sediment load is removed in 
only 0.2% of the study period at some sites. (See 
also W89-02430) (Author’s abstract) 
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The rate of energy dissipation of flowing water in 
a natural river should be related to the rate of 
work being done in transporting sediment and 
forming the channel geometry and profile. This 
concept can be applied to the development of 
sediment transport equations and the determination 
of alluvial channel geometry and profile. There are 
two schools of thought on the application of this 
concept to sediment transport. The stream power 
approach uses the power dissipation per unit bed 
area, while the unit stream power approach refers 
to the power dissipation per unit weight of water. 
A review and evaluation of equations derived from 
the two concepts is made to determine their appli- 
cations to sand and gravel transport. The theory of 
minimum rate of energy dissipation and its simpli- 
fied versions can be applied to explain the variation 
of channel geometry and profile. There are differ- 
ent means by which a river can minimize its rate of 
energy dissipation. These include, but are not limit- 
ed to, the adjustment of roughness, sediment dis- 
charge, channel geometry and profile. A review 
and comparison of the extremal theories and hy- 
potheses based on minimum rate of energy dissipa- 
tion, maximum sediment discharge and maximum 
friction factor is made to evaluate the relationships 
between them and their limits of applications. (See 
also W89-02430) (Author’s abstract) 
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Regime theories are used to predict the shape of 
stable alluvial channels. The first such theories 
were entirely empirically based on extensive field 
measurements. Recent developments in our knowl- 
edge of sediment transport processes in alluvial 
channels, however, have introduced the possibility 
of developing regime theories based on equations 
describing these fundamental processes. Frequent- 
ly an extremal hypothesis, such as minimum stream 
power or maximum sediment concentration, is in- 
voked to enable the complete system to be deter- 
mined. It is assumed that the channel dimensions 
adjust to maximize or minimize the value of some 
appropriate functional. Various proposed extremal 
hypotheses are discussed and their predictions in 
terms of channel shape are compared. The effect of 
using the various hypotheses with different sedi- 
ment transport relationships is also considered. 
(See also W89-02430) (Author’s abstract) 
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Braided gravel-bed rivers are important for agri- 
culture, hydropower, fisheries, recreation and the 
environment in New Zealand. These values are 
sensitive to the braided character of the river, 
which is strongly related to bed load transport. 
Bed load and morphological changes due to engi- 
neering or other development must be predicted 
before the river’s response can be evaluated and 
detrimental repercussions minimized. The major 
problems are associated with the measurement and 
prediction of bed load transport rate and river 
morphology. These problems are underlain by the 
fundamental difficulty of describing the variability 
of the system. Previous field studies indicate mas- 
sive variability in the hydraulic characteristics of 
braided rivers, with few clear trends. Bed load 
calculations have previously been based on point 
measurements, sediment budgets and stochastic 
data input to a bed load equation; relative bed load 
capacity has also been related to total stream 
power. Prototype bed load data to test these calcu- 
lations are very sparse and unreliable due to sam- 
pling difficulties. The feasibility of modelling the 
hydraulic processes characteristic of braided rivers 
has been demonstrated by laboratory studies, how- 
ever. Conventional bed load prediction methods 
fail due to the huge quantity of field data needed to 
describe the distribution of depths, slopes, veloci- 
ties and sediments in a braided river. Bed load may 
correlate in black-box fashion with total stream 
power, but hydraulic variability is likely to influ- 
ence this correlation. Stochastic input data genera- 
tion needs a large body of field data to establish the 
statistical data parameters with characteristic scale 
modelling, apparently the only possible way to 
acquire realistic bed load data. Quantification of 
river behavior may be achieved using numerical 
data on channel, or bar, pattern evolution from 
digital image analysis. This, the only readily re- 
corded braided river parameter, might be a useful 
surrogate for morphological variation, and might 
be used to calibrate a black-box bed load predictor 
if model bed load data and channel patterns are 
shown to be realistic. (See also W89-02430) (Au- 
thor’s abstract) 
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In gravel-bed rivers the bed material moves only as 
bed load. From laboratory experiments it is gener- 
ally accepted that the material which is transport- 
ed as bed load constitutes a layer which is one 
grain size thick. In prototype rivers the transport 
mechanism may be similar to that in narrow (usual- 
ly artificially trained) channels which possess plane 
beds. However, many of these channels exhibit the 
well known feature of alternate bars. In such rivers 
there is a strong interaction between bar migration 
and bed load transport. Since a similar interaction 
exists in natural braided or meandering channels, 
the effect of alternate bar formation on bed load 
transport can be taken to be a model of the more 
general process. It is important to know for which 
channels bar migration may affect the bed load 
transport rate. Criteria for predicting alternate bar 
formation have been developed which are func- 
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tions of channel geometry, flow parameters and 
bed material characteristics. The effect of bar for- 
mation on flow resistance is discussed, since form 
resistance reduces transport capacity. Bar migra- 
tion rates and bar height are correlated to at least 
part of the bed load transport rate. Bar height is 
basically a function of channel width and grain 
size. Bar migration rate is a parameter which can 
easily be detected in the prototype. Part of the bed 
load moves along the channel thalweg without 
affecting bar migration. However, only the part 
involved in bar migration should be seen as an 
indicator of river bed changes. Since bars are also 
sediment storage areas, and bar height influences 
bed load transport velocity, bar formation may 
slow down river bed evolution. This factor may 
have to be considered in the numerical modelling 
of rivers. (See also W89-02430) (Author’s abstract) 
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There are many reservoirs which can no longer 
perform their design function because much of 
their original live storage volume has been filled by 
sediment. Detailed consideration of reservoir sedi- 
mentation is needed, in respect to both existing and 
proposed reservoirs, to predict the loss of available 
storage as a function of time, the distribution of 
deposition and the prospects of extending the ef- 
fective life of the project by flushing through low- 
level outlets. Such sediment studies have to be 
integrated with economic and operational studies 
of the project to determine an acceptable flushing 
routine. Investigation of reservoir sedimentation 
can be at several levels of detail, starting from 
basic consideration of mean annual sediment 
supply in relation to reservoir volume, through 
empirical methods of assessing trap efficiency, to 
sophisticated computational modelling of the full 
operation routines with varying flows, a range of 
sediment sizes and functions for sediment trans- 
port, deposition and erosion. The available meth- 
ods are reviewed and set out in the context of case 
studies. Examples of sediment yield curves illus- 
trate the need for reliable field information on 
sediment supply. The role of mathematical and 
physical models is explained, including recent de- 
velopments of numerical simulations and their ap- 
plication to reservoirs in Pakistan, Algeria and 
elsewhere. The practical problems arising from 
reservoir sedimentation are explained by reference 
to examples and case studies, including: (1) loss of 
storage and consequent loss of yield; (2) increased 
upstream flooding; (3) blockage of intakes; (4) ab- 
rasion of turbines; (5) impact on downstream river 
regime. The way in which sluicing through low- 
level outlets may be used to mitigate these adverse 
effects is examined in the framework of operational 
and economic criteria, taking account of changes 
in reservoir level and loss of output from hydro- 
power. (See also W89-02430) (Author’s abstract) 
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Design problems in gravel-bed rivers in Alaska are 
discussed using the Susitna Hydroelectric Project 
on the Susitna River and the Galena Erosion Con- 
trol Project on the Yukon River as examples. The 
anticipated construction and operation of the 
Watana and Devil Canyon dams on the Susitna 
River will significantly change the flow regime 
and perturb the existing conditions of the river. A 
study has been made to estimate potential deposi- 
tion of sediments in the reservoirs for the reach 
upstream from the dams. Results indicate that sedi- 
mentation in the reservoirs will not significantly 
reduce their useful capacity within 100 years of 
operation. For the reach downstream from the 
dams, studies were made to estimate potential deg- 
radation and aggradation. Results indicate that 
there would be minor degradation for the 50 mile 
reach between Devil Canyon and the confluence 
with a major glacial tributary, the Chulitna River, 
and that there would be some aggradation down- 
stream from the confluence. Other problems dis- 
cussed include seepage and piping, abrasion of 
concrete surface and hydromachineries, sedimenta- 
tion in diversion tunnels and effects on tailwater by 
aggradation and degradation. Erosion control 
structures are being extended upstream on the 
Galena River to prevent flanking of structures 
built in the early 1960s, and to extend protection to 
a new town site. The major erosion process ap- 
pears to be niching and slumping of the upper 
bank. The long-term erosion rate through the bend 
is relatively constant, averaging 3-5.5 m/yr over 
the period from 1963 to 1983. However, a combi- 
nation of waves and high water has caused erosion 
rates of up to 13.7 m in 3 days. An analysis of 
erosion processes occurring along the bend has 
been conducted for the period from break-up to 
freeze-up. The effects of permafrost and massive 
ice have also been assessed. Erosion control struc- 
tures have been designed for the transition area 
between the existing structure (no erosion) and the 
natural bank (about 3.6-4.6 m/yr of erosion). A 
feasibility study is being conducted to determine 
the optimum design for extending the structures 
further upstream. (See also W89-02430) (Author’s 
abstract) 
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In gravel-bedded streams in the Pennine uplands of 
the United Kingdom most bed load movement 
occurs episodically during short discrete runoff 
events. A two-part model is fitted to the frequency 
and magnitude of bed load mass-transport events in 
two small trout streams. A time-varying Poisson 
process is fitted to event timings, with Poisson rate 
varying continuously in a seasonal pattern superim- 
posed upon an overall decline symptomatic of 
short-term climatic change. Event magnitude is 
described by a regression model containing stream 
peak discharge and an autoregressive moving aver- 
age error structure. The two-part model is fitted 
initially to data from one stream and its general 
applicability tested by refitting it to data from the 
second stream. With some minor reservations, the 
model fits well the data from both streams. The 
resultant model parameters and the variables con- 
sidered in formulating the model are interpreted, 
where applicable, within a geomorphological con- 
text. Important ecological consequences and the 
possibilities for future development of predictive 
models are also discussed. (See also W89-02430) 
(Author’s abstract) 

W89-02459 


CASE STUDY OF MINIMUM STREAMFLOW 
FOR FISHERY HABITAT IN THE YAMPA 
RIVER, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

J. S. O’Brien. 

IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 921-946, 
11 fig, 1 tab, 21 ref. 


Descriptors: *Instream flow demand, *Alluvial 
channels, *Fisheries, *Minimum flow, *Colorado, 
*Sediment load, *Sediment transport, Mathemati- 
cal models, Streamflow, Case studies, Discharge 
gee Sand, Sediment discharge, Aquatic 
abitats. 


The U. S. Department of the Interior initiated 
studies in 1982 to determine a minimum streamflow 
that would maintain the existing aquatic habitat in 
the Yampa River in Dinosaur National Monument, 
Colorado. The study focused on the habitat needs 
of the endangered Colorado squawfish (Ptcyho- 
cheilus lucius) which spawned in a short reach of 
the river. The concern for habitat maintenance 
arose from the realization that a possible reduction 
or alteration in the existing flows may result in a 
change of substrate conditions required for suc- 
cessful Colorado squawfish reproduction. The con- 
cept of a minimum streamflow hydrograph was 
proposed to preserve the existing cobble substrate 
in the presence of the substantial sand load trans- 
ported by the river. Ideally, a minimum stream- 
flow hydrograph should encompass a range of 
discharges which will transport the bulk of the 
annual sedirnent load, inundate the active channel 
area, maintain the existing substrate characteristics 
and sustain the dynamic processes forming the 
integral features of the channel. The minimum 
streamflow hydrograph for the Yampa River was 
designed from the results of a two-year field data 
collection program, a physical model, laboratory 
simulation of flows on a cobble substrate and a 
mathematical model simulation of sediment trans- 
port. Its components included: a baseflow of 367 
cu ft/sec (10 cu m/sec), rising and recessional 
limbs, and a peak discharge of 11,500 cu ft/sec (325 
cu m/sec). Investigations of cobble mobilization 
and sand transport processes over coarse-grained 
substrate were conducted during the study. The 
long-term effects of reduced discharge on critical 
habitat are discussed. (See also W89-02430) (Au- 
thor’s abstract) 

W89-02460 


ESTIMATING THE TRANSPORT AND DEPO- 
SITION OF MINING WASTE AT OK TEDI, 
Ok Tedi Mining Ltd., Port Moresby (Papua New 
Guinea). 

R. J. Higgins, G. Pickup, and P. S. Cloke. 

IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 949-976, 
4 fig, 5 tab, 25 ref. 


Descriptors: *Sediment transport, *Mine wastes, 
*Sediment discharge, *Path of pollutants, Sedi- 
ment load, Model studies, Sedimentation, Algo- 
rithms, Suspended sediments, Hydrological data 
collections. 


Since its earliest days, the Ok Tedi mining project 
has been influenced by, and has had an influence 
on, the sediment transport loads and capacities of 
streams in the area. Initial assessments were based 
on very limited information on both the natural 
system and the project development plans. Against 
a background of on-going data collection efforts, 
successive assessments have utilized an improved 
understanding of the natural system and contribut- 
ed to an improved definition of development sce- 
narios. A wide range of river characteristics is 
encountered in and downstream of the mine area. 
In addition, it has been necessary to make decisions 
between the benefits of sophisticated methods and 
the poor quality of input data. An examination of 
the various assessments reveals the need to main- 
tain flexibility in the selection of methods, carefully 
matching transport equations and computational 
algorithms to the reach characteristics, the data 
available and the purpose of the assessments. The 
experience of sediment transport assessments at Ok 
Tedi provides guidelines for the application of 
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methods based on sediment characteristics, repre- 
sentative reaches, sediment routing routines and 
physical modelling. (See also W89-02430) (Au- 
thor’s abstract) 

W89-02461 


MODELLING FLUVIAL PROCESSES IN 
STREAMS WITH GRAVEL MINING, 

San Diego State Univ., CA. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2E. 
W89-02462 


SEDIMENT DISCHARGE DATA FOR THE 
LOWER REACH OF CAMPBELL CREEK, AN- 
CHORAGE, ALASKA: MAY TO SEPTEMBER 


1987, 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

S. W. Lipscomb. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-81, 1988. 
12p, 3 fig, 5 tab, 6 ref. 


Descriptors: *Sediment discharge data, *Urban 
runoff, Bridge design, Suspended sediment, Alaska, 
Anchorage. 


Streamflow and suspended-sediment data were col- 
lected at three sites, two upstream and one down- 
stream from the proposed bridge construction site 
in Anchorage, Alaska. Immediately downstream 
from the study reach, the creek enters Campbell 
Lake, an artificial impoundment in which sedimen- 
tation is becoming of concern to recreational users 
and lakeside residents. (USGS) 

W89-02496 


VERTICAL PROFILES OF VELOCITY AND 
SUSPENDED SEDIMENT IN STREAMS NEAR 
MOUNT ST. HELENS, WASHINGTON, 
Geological Survey, Vancouver, WA. Water Re- 
sources Div. 

R. L. Dinehart. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-377, 1987. 
140p, 5 fig, 1 tab, 12 ref. 


Descriptors: *Suspended load, *Vertical distribu- 
tion, *Velocity, *Sediment concentration, *Volca- 
noes, Sediment distribution, Mount St. Helens, 
Washington. 


Vertical profiles of high suspended-sediment con- 
centrations and high velocities in stream near 
Mount St. Helens were measured between January 
1981 and May 1986 at seven gaging stations. Data- 
collection methods are described and the numeri- 
cal data are tabulated and plotted. Values for the 
exponent of the sediment-distribution equation 
were computed for several sand-size ranges using 
the least squares method. Logarithms of concentra- 
tion of a size class at various depths (y) are plotted 
versus the logarithms of D-y/y (D = flow depth). 
The ratio of point velocity to mean velocity is 
plotted versus normalized depth. Selected plots of 
the logarithms of concentration of fine sand (0.125 
to 0.250 millimeters) versus normalized depth 
(height above streambed/depth) show the vertical 
distribution of a predominant sediment-size range. 
(USGS) 
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HYDROLOGIC DATA FOR COMPUTATION 
OF SEDIMENT DISCHARGE, TOUTLE AND 
NORTH FORK TOUTLE RIVERS NEAR 
MOUNT ST. HELENS, WASHINGTON, 1980-84. 
Geological Survey, Vancouver, WA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02571 


SEDIMENT-DATA SOURCES AND ESTIMAT- 
ED ANNUAL SUSPENDED-SEDIMENT 
LOADS OF RIVERS AND STREAMS IN COLO- 


RADO, 
Geological Survey, Denver, CO. Water Resources 





Div. 

J. G. Elliott, and K. L. DeFeyter. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
aoe 86-4344, 1986. 148p, 2 plates, 138 tab, 31 
ref. 


Descriptors: *Colorado, *Sediment data, *Annual 
suspended load, *Sediment transport, Data collec- 
tions, Hydrologic data, Regression analysis. 


Sources of sediment data collected by several gov- 
ernment agencies through water year 1984 are 
summarized for Colorado. The U.S. Geological 
Survey has collected suspended-sediment data at 
243 sites; these data are stored in the U.S. Geologi- 
cal Survey’s water data storage and retrieval 
system. The U.S. Forest Service has collected sus- 
ded-sediment and bedload data at an additional 
25 sites, and most of these data are stored in the 
U.S. Environmental Protection Agency’s water- 
quality-control information system. Additional un- 
published sediment data are in the possession of the 
collecting entities. Annual ery 
loads were computed for 133 U.S. Geological 
Survey sediment-data-collection sites using the 
daily mean water-discharge/sediment-transport- 
curve method. Sediment-transport curves were de- 
rived for each site by one of three techniques: (1) 
Least-squares linear regression of all pairs of sus- 
pended-sediment and cer nny “one water-dis- 
charge data, (2) least-squares linear regression of 
data sets subdivided on the basis of hydrograph 
season; and (3) graphical fit to a logarithm-loga- 
rithm plot of data. The curve-fitting technique 
used for each site depended on site-specific charac- 
teristics. Sediment-data sources and estimates of 
annual loads of suspended, bed, and total sediment 
from several other reports also are summarized. 
(USGS) 
W89-02604 


CONTRIBUTION TO COMPUTATION OF 
SEDIMENTATION OF SOLIDS IN HORIZON- 
TAL-SEDIMENTATION 


Hochschule der Bundeswehr Muenchen, Neubi- 
berg (Germany, F.R.). Inst. fuer Wasserwesen. 

For primary bibliographic entry see Field 5D. 
Ww89-02711 


APPLICATION OF CS-137 TECHNIQUES TO 
PROBLEMS OF SEDIMENT REDISTRIBU- 
TION IN SUNGAI LUI REPRESENTATIVE 
BASIN, SELANGOR, MALAYSIA: PART I. 

Unit Tenaga Nuklear, Bangi (Malaysia). 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-701594. 
Price codes: A02 in paper copy, AO1 in microfiche. 
November 1982. Sp, 2 fig, 1 tab, 2 ref. IAEA 
Cooperative Agreement MAL 2623/RI/ 


Descriptors: *Sediment transport, *Sediment dis- 
tribution, *Cesium radioisotopes, *Radioactive 
tracers, Radioisotopes, Tracers, Soil profiles, Ma- 
laysia, Tracers, Silting. 


Since the beginning of the nuclear age, Cesium-137 
(137-Cs) has become part of the world’s ecosystem. 
137-Cs is produced by nuclear explosions, and is 
carried from the atmosphere to ground by rainfall. 
On reaching the earth’s surface, 137-Cs becomes 
strongly adsorbed in soil profiles and is concentrat- 
ed predominantly in the surface layer, particularly 
in clayey soils. Systematic measurements of 137-Cs 
levels allow for accurate estimates to be made of 
the cumulative effects of soil redistribution over 
the past 25 years. 137-Cs activities in soils ranged 
from 1.3 to 6.8 MBq/gm sample and they could 
still be detected even up to 20 cm depth. The 
highest activity of 137-Cs was observed at loca- 
tions at about 3 cm depth. On the basis of this 
result, an estimated rate of sediment-accumulation 
in the area was calculated to be about 0.53 cm/ 
we. (Lantz-PTT) 
89-02712 


EROSION AND SEDIMENTATION, 


WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


Exeter Univ. (England). Dept. of Geography. 
B. W. Webb. 
IN: Hydrology 2000. International Association of 
Hydrological Sciences, Inst. of Hydrology, Wal- 
lingford, England. IAHS Publication No. 171, 
1987. p 51-62. 


Descriptors: *Erosion, *Sedimentation, *Research 
priorities, Hydrologic studies, Rivers, Channel ero- 
sion, Sediment transport, Solute transport, Denu- 
dation, Future planning. 


The development erosion and sedimentation stud- 
ies up to the present is reviewed and likely future 
research activities are discussed. Previous studies 
have involved suspended and dissolved substance 
transport by rivers, mass movements (slides, debris 
flows), and models to predict upland erosion. In 
the future more basic data on erosion and sedimen- 
tation will be needed; improved methods of data 
acquisition will be developed; and increased em- 
phasis is likely to be given to biological factors. 
(See also W89-02717) (Lantz-PTT) 
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CHEMICAL WEATHERING OF THE EAST 
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W89-02731 


KARST WATER TEMPERATURE AND THE 
SHAPING OF MALHAM COVE, YORKSHIRE, 


For primary bibliographic entry see Field 2F. 
W89-02737 


CHEMICAL EROSION IN TOWER KARST 
TERRAIN, KINTA VALLEY, PENINSULAR 
MALAYSIA, 

Saint David’s Univ. Coll., 
Dept. of Geography. 

J. Crowther. 

IN: New Directions in Karst. Geo Books, Nor- 
wich, England. 1986. p 427-441, 2 fig, 2 tab, 42 ref. 


Descriptors: *Chemical weathering, *Denudation, 
*Weathering, *Karst, *Karst hydrology, *Malay- 
sia, Caves, Limestone, Groundwater, Hardness, 
Carbon dioxide, Carbonates, Soil gases, Chemical 
properties, Soil water. 


Lampeter (Wales). 


Chemical weathering rates in the tower karst ter- 
rain of the Kinta valley are estimated from two 
independent data sets: the solutional potential of 
soil waters, calculated from soil carbon dioxide 
data; and the total hardness of 148 karst waters, 
including surface streams, soil throughflow, cave 
seepages and groundwaters from the alluvium and 
underlying aquifer of the valley plain. The results 
reveal marked variations in weathering conditions 
on the limestone towers, with open system carbon- 
ate weathering potentials ranging from 82 ppm on 
rocky hilltops to 210 and 243 ppm, respectively, in 
hilltop depressions and on the moderate footslopes. 
This pattern of weathering accentuates the steep- 
ness and ruggedness of the relief. Total hardness 
varies between 50 ppm for rivers draining the 
alluvial karst plain and 257 ppm (including meas- 
ured aggressiveness) for groundwaters sampled at 
the alluvium/bedrock interface in tin mine work- 
ings. Chemical denudation is appreciably slower 
on the tower karst hills (85 mm/1000 yr) than 
beneath the adjacent plains (155 mm/1000 yr). (See 
also W89-02728) (Author’s abstract) 
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HYDROLOGICAL DEVELOPMENT OF TROP- 
ICAL TOWER KARST: AN EXAMPLE FROM 
PENINSULAR MALAYSIA, 

For primary bibliographic entry see Field 2F. 
W89-02739 


LIMESTONE WEATHERING UNDER A SOIL 
COVER AND THE EVOLUTION OF LIME- 
STONE PA MALHAM DISTRICT, 
NORTH YORKSHIRE, UK, 

Sheffield Univ. (England). Dept. of Geography. 
S. T. Trudgill. 


IN: New Directions in Karst. Geo Books, Nor- 
wich, England. 1986. p 461-471, 4 fig, 4 tab, 14 ref. 
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Lichens, Su , Acidic water, Yorkshire, 
Erosion meters. 


Micro-erosion meter data derived from a subaerial 
surface site indicate current rates of erosion of the 
order of 0.01 - 0.05 mm a year. Sub-soil erosion 
rates, derived from observations of weight loss of 
limestone fi ts, indicate — both higher and 
lower than under acid and alkaline soils re- 
spectively. Under sul sae taeedll mop ames 
progressively as bedrock dissolution proceeds, ex- 
posing upstanding portions of limestone pavement 
without the erosional loss of soil. Small scale bed- 
rock landforms of the order of 5-40 cm are t 
to have been produced in post glacial times. 
also W89-02728) (Author’s } eee 
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KAMENITZAS OF GAIT BARROWS NATION- 
AL NATURE RESERVE, NORTH LANCA- 
SHIRE, ENGLAND, 

Lancaster Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2F. 
W89-02741 


VALLEY EXCAVATION IN THE YORKSHIRE 
DALES KARST, 
Trent Polytechnic, Nottingham (Englan 


For primary bibliographic entry see Field 2F. 
W89-02742 


National Oceanic and Atmospheric Administra- 
tion, Seattle, WA. Pacific Marine Environmental 
Lab. 


H. O. Moffjeld, and J. W. Lavelle. 

Available from the National Technical Information 
Service, Springfield, VA. 22161 as PB89-109995. 
Price codes: A03 in paper copy; AO! in microfiche. 
NOAA Technical Memorandum ERL PMEL-83, 
August 1988. 26p, 8 fig, 6 tab, 25 ref. 


Descriptors: *S' load, *Sediment trans- 
port, *Model studies, *Estuaries, *S: sedi- 
ment, *Channel flow, Mathematical studies, Tur- 
bulent flow, Water currents, Flow velocity, Ero- 
sion rates, Sedimentation. 


A level 2 turbulence closure model for steady 
pressure-driven currents and suspended sediment 
concentrations in an unstratified channel leads to 
analytic formulas for the velocity and the concen- 
tration of each settling constituent. The level 2 
model uses a parabolic form for the mixing length 
that increases linearly upward near the bottom and 
is a maximum at the surface. The model assumes a 
balance between local turbulence production and 
dissipation, and the sediment concentrations are 
assumed to be dilute. The level 2 velocity is found 
to follow closely the J velocity profile, being 
only about 0.5 u* < the log-profile at the surface, 
where u* is the friction velocity (square root of the 
kinematic bottom stress). The level 2 concentration 
matches closely a modified form of the Rouse 
formula in which the actual depth H is replaced by 
H’ = 1.07 H. The model results provide a theoreti- 
cal basis for the use of the log velocity and Rouse 
concentration profiles over the water column 
based on turbulence closure theory. The vertically 
integrated flux of suspended sediment (suspended 
load transport) per unit width computed numeri- 
cally from the level 2 model is approximated well 
by the flux derived from the pure log velocity and 
unmodified H) Rouse concentration pro- 
files. When aormelined by the ratio of erosion rate 
to the settling velocity w sub s, explicit formulas 
for the log-Rouse flux are functions of the two 
parameters beta = w sub s/Ku* and z sub o/H (K 
being the von Karman constant, z sub o the bottom 

roughness and H the water depth) and is most 
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sensitive to beta; it is proportional to beta to the -1 
power in the slow settling regime beta < 0.1 and 
decreasing rapidly as beta to the -1 power(beta - 1) 
to the -2 power in the fast settling regime beta > 2. 
The flux is a strong function of the bottom stress 
through the erosion rate which dominates the 
stress dependence in the slow settling regime. (Au- 
thor’s abstract) 

W89-02779 


MARTINS FORK LAKE SEDIMENTATION 
STUDY: HYDRAULIC MODEL INVESTIGA- 
TION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

W. D. Martin. 

Available from the National Technical Information 
Service, Springfield, VA. 22161. Technical Report 
No. HL-88-21, September 1988. Final Report. 47p, 
9 fig, 18 tab, 8 ref, append. 


Descriptors: *Martins Fork Lake, *Sedimentation, 
*Hydraulic models, *Reservoirs, *Silting, *Ken- 
tucky, Flood control, Dams, Hydrographs, Water 
depth. 


This report presents the analysis of the unexpected- 
ly high rate of infill experienced at Martins Fork 
Lake, located in Harlan County, KY. The dam 
which impounds the lake is located in a drainage 
basin that has been actively strip-mined for a 
number of years. The study was designed to pre- 
dict lake storage loss up to 50 years into the future 
under various assumptions of future conditions. 
Several remedial measures were also evaluated to 
mitigate loss of storage and recreational benefits. A 
one-dimensional computer model was developed 
to analyze the alternatives. The model used was 
the WES Stream Network Model (HL-1). This is a 
modified version of the HEC-6 code that allows 
simultaneous analysis of tributaries and the main 
stem of a stream network. Results of the alterna- 
tives tested revealed that for the assumed future 
conditions tested, the dam should provide most of 
the intended degree of flood control. The loss of 
flood-control storage varied from a low of 1.65% 
to a high of 13.8%. Other alternatives tested the 
sensitivity of the results by altering the future 
conditions. Several different inflowing hydro- 
graphs were tested in conjunction with several 
different sets of assumptions as to the amount of 
sediment that might be transported into the lake. 
These resulted in losses of flood control storage 
that varied from 2.94% to 8.98%. Under all alter- 
natives analyzed, the lake will experience signifi- 
cant loss of depth and surface area due to infilling. 
Varying the operating rule curve for the lake 
reduced the infill rate expected under the current 
scheme of operation and mitigated the loss of 
depth in the lake by more evenly distributing the 
sediment deposition. (Lantz-PTT) 
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DREDGING: TECHNOLOGY AND ENVIRON- 
MENTAL ASPECTS, CITATIONS FROM THE 
LIFE SCIENCES COLLECTION DATABASE 
(JAN 78 - AUG 87). 

National Technical Information Service, Spring- 
field, VA. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-866828. 
Price codes NOI in paper copy, NO1 in microfiche. 
September 1987. 123p. 


Descriptors: *Spoil disposal, *Dredging, *Sedi- 
ment transport, *Environmental effects, *Bibliog- 
raphies, Literature review, Ecological effects, 
ae models, Ocean dumping, Waste dispos- 
al. 


This bibliography contains citations concerning the 
technology and environmental impacts of dredg- 
ing. Equipment, including semi-submersible cutter 
platforms, is described. Sediment movement, fac- 
tors affecting sediment movement, and the disposal 
of dredged material, are considered. The environ- 
mental impacts of the dredged areas and the effects 
of ocean dumping of dredged material are also 
discussed. This updated bibliography contains 295 
citations (16 of which are new entries). (Author’s 
abstract) 
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EFFECTS ON SUSPENDED AND SUBSTRATE 
SEDIMENTS IN TWO STREAMS RESULTING 
FROM DIFFERENT GAS-PIPELINE INSTAL- 
LATION TECHNIQUES, 

Argonne National Lab., IL. Biological, Environ- 
mental, and Medical Research Div. 

For primary bibliographic entry see Field 4C. 
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ANALYSIS OF BANK STABILITY IN THE DEC 
WATERSHEDS, MISSISSIPPI, 

Queen Elizabeth Coll., London (England). 

For primary bibliographic entry see Field 4D. 
W89-02825 


EXPERIMENTAL GEOMORPHOLOGY 
(DRAINAGE NETWORK, PIEDMONT AND 
CHANNEL MORPHOLOGY), 

Colorado State Univ., Fort Collins. 

S. A. Schumm. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as AD-A188 954. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Final Report No. ARO 21345.3-6S, October 15, 
1987. 20p, 6 fig, 7 ref. 


Descriptors: *Geomorphology, *Channel mor- 
phology, *Piedmonts, *Geohydrology, *Rainfall- 
runoff relationships, *Drainage patterns, Erosion, 
Channels, Uplift, Model studies. 


A series of experimental studies were carried out in 
a large rainfall-erosion facility and in a large flume. 
Braided-stream experiments reveal that significant 
differences in the shape of bars, braiding index and 
channel behavior depend on channel gradient and 
sediment load. Deformation of a drainage network 
by uplift produced fractures that followed the 
drainage pattern. Incision of the pattern depends 
on rate of uplift, with slow uplift permitting lateral 
shift but rapid uplift producing vertical incision. 
The junction angles of drainage patterns change 
markedly at a surface slope of about 2%, and the 
effect of vegetation cover on erosion rates is mini- 
mal below 7% cover. Multiple pediments formed, 
during experiments on the development of pied- 
mont landforms, when piedmont drainages inte- 
grated and incised. (Author’s abstract) 
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1-664 BRIDGE-TUNNEL STUDY, VIRGINIA 
SEDIMENTATION AND CIRCULATION IN- 
VESTIGATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

For primary bibliographic entry see Field 4C. 
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CATCHMENT EXPERIMENTS IN 
GEOMORPHOLOGY. 

For primary bibliographic entry see Field 2E. 
W89-02880 
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CATCHMENT EXPERIMENTS IN FLUVIAL 
GEOMORPHOLOGY: A REVIEW OF OBJEC- 
TIVES AND METHODOLOGY, 

Exeter Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 2E. 
W89-02881 


CONTROLS ON OVERLAND FLOW GENERA- 
TION, 

Bristol Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 2E. 
W89-02882 


SPATIAL VARIABILITY OF SOIL HYDRODY- 
NAMIC PROPERTIES IN THE PETITE FECHT 
CATCHMENT, SOULTZEREN, FRANCE - PRE- 
LIMINARY RESULTS, 

Strasbourg-1 Univ. (France). Inst. de Geographie. 
For primary bibliographic entry see Field 2G. 
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PIPEFLOW AND PIPE EROSION IN THE 
MAESNANT EXPERIMENTAL CATCHMENT, 
University Coll. of Wales, Aberystwyth. Dept. of 
Geography. 

For primary bibliographic entry see Field 2E. 
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PATTERN OF WASH EROSION AROUND AN 
UPLAND STREAM HEAD, 

Geomorphological Services Ltd., Marlow (Eng- 
land). 

M. McCaig. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
87-114, 10 fig, 5 tab, 11 ref. 


Descriptors: *Stream erosion, *Gullying, *Fluvial 
geomorphology, *Overland flow, Catchment 
areas, *Geomorphology, ‘*Runoff, Erosion, 
Streams, Mapping, Catchment areas, Pipe flow, 
England. 


The sampling design and methods used to deter- 
mine the pattern of wash erosion around a simple 
landform, an upland stream head in the Central 
Pennines of Yorkshire, are described. Results have 
shown that surface wash volumes and sediment 
transport rate are closely related to the area 
drained per unit contour length at the sampling 
point. Mapping area drained (a) and slope gradient 
(s) together as the surrogate mapping variable 
In(a/s) showed a complex pattern in the study 
catchment due to the occurrence of natural pipe 
systems. Relationships between In(a/s), wash fre- 
quency, wash volume and sediment transport have 
been examined and maps produced. The results 
show that frequently wet drainage line areas (high 
In(a/s)) which occupy only 2-7% of the catchment 
area account for around 80% of the erosion ac- 
complished by surface wash beyond the headward 
extent of the perennial stream channel. The In(a/s) 
variable has also been incorporated into a hydrolo- 
gically based simulation model of erosion in and 
around the stream head. The model has been used 
to investigate the influence of different catchment 
hydrological characteristics on the pattern of ero- 
sion. (See also W89-02880) (Author’s abstract) 
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RUNOFF AND SEDIMENT TRANSPORT DY- 
NAMICS IN CANADIAN BADLAND MICRO- 
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RUNOFF AND SEDIMENT PRODUCTION IN 
A SMALL PEAT-COVERED CATCHMENT: 
SOME PRELIMINARY RESULTS, 

Huddersfield Polytechnic (England). Dept. of Ge- 
ography. 

For primary bibliographic entry see Field 2E. 
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RAPID SUBSURFACE FLOW AND STREAM- 
FLOW SOLUTE LOSSES IN A MIXED EVER- 
GREEN FOREST, NEW ZEALAND, 

Ministry of Works and Development, Christ- 
church (New Zealand). 
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HYDROLOGY AND SOLUTE UPTAKE IN 
HILLSLOPE SOILS ON MAGNESIAN LIME- 
STONE: THE WHITWELL WOOD PROJECT, 
Sheffield Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2G. 
W89-02891 


SURFACE AND SUBSURFACE SOURCES OF 
SUSPENDED SOLIDS IN FORESTED DRAIN- 
AGE BASINS IN THE KEUPER REGION OF 
LUXEMBOURG, 

Amsterdam Univ. (Netherlands). Lab. for Physical 
Geography and Soil Science. 





A. C. Imeson, M. Vis, and J. J. H. M. Duysings. 
IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
219-233, 7 fig, 2 tab, 13 ref. 


Descriptors: *Erosion, *Forest hydrology, *Geo- 
morphology, *Luxembourg, *S ~~ended solids, 
Streams, Rivers, Fluvial geomorpuology, Catch- 
ment areas, Forest watersheds, Weathering, Sedi- 
ment yield, Sedimentation, Flow. 


The results of a number of field experiments de- 
signed to locate and evaluate non-channel sediment 
sources are described. The forested drainage basins 
of the Keuper region of Luxembourg are charac- 
terized by relatively high rates of erosion and 
sediment transport. Excluding the river channels, it 
is possible to distinguish between surface and sub- 
surface sources of suspended solids. Both sources 
are widely distributed throughout the catchment 
studied. The subsurface sources are probably locat- 
ed in the upper part of the B horizon where clay is 
dispersed and transported by through-flow to 
topographic depressions which drain to the catch- 
ment rivers. Surface sources of suspended solids 
are formed where areas of soil are exposed by 
zoogenic processes. On certain occasions, sediment 
from these two sources arrive at different times in 
the rivers to produce a double peaked turbidity 
trace. The amount of interflow supplying sediment 
from the subsurface sources can be calculated. The 
relationship between sediment supply and turbidity 
is discussed for the Schrondweilerbaach for a 
number of flood events. A comparison is made 
between the forested Keiwelsbaach and cultivated 
Mosergriecht drainage basins. For the flood con- 
sidered more than 36% of the suspended solids are 
supplied from subsurface sources to the Keiwels- 
baach as opposed to 8% to the Mosergriecht. (See 
also W89-02880) (Author’s abstract) 

W89-02892 


SOURCES OF VARIATION OF SOIL ERODI- 
BILITY IN WOODED DRAINAGE BASINS IN 
LUXEMBOURG, 

Amsterdam Univ. (Netherlands). Lab. for Physical 
Geography and Soil Science. 

P. D. Jungerius, and H. J. M. VanZon. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
235-246, 5 tab, 11 ref, append. 


Descriptors: *Forest watersheds, *Forest hydrolo- 
gy, *Sediment yield, *Geomorphology, *Erosion, 
*Soil erosion, *Luxembourg, Moles, Worms, Flu- 
vial geomorphology, Catchment areas, Geomor- 
phology, Sedimentation, Ecosystem. 


Studies of the forest ecosystems in Luxembourg 
carried out by the University of Amsterdam during 
the last decade are described. The long-term aim of 
these studies is to assess the factors important for 
sediment production and to ascertain the relations 
between these factors and explain variations in 
sediment production between and within catch- 
ments, in order to be able to predict sediment 
yield. In this short-term experimental studies, parts 
of this general problem have been tackled in a sort 
of trial and error method. A large part of the 
sediment reaching streams from wooded slopes in 
Luxembourg is derived from bare parts of the 
forest floor which are exposed to splash. Sediment 
yield is therefore partly a function of the size and 
the erodibility of the exposed areas. Both charac- 
teristics are related to soil fauna activities. The 
erodibility of these areas was investigated in five 
drainage basins. Variation in erodibility could, to 
some extent, be explained if the drainage basins are 
divided into landscape units which represent differ- 
ent ecosystems. Although soil fauna is largely de- 
pendent on the ecological conditions of the land- 
scape units they form an important second source 
of variation in soil erodibility, at times over-ruling 
the importance of the first source. This is mainly 
because soil animals bring material to the surface 
from soil horizons with different resistance to ero- 
sion. The effect of the animals is to reduce the 
differences between landscape units. This is partly 
because moles increase the erodibility of the sur- 
face material whereas worms decrease it. (See also 
W89-02880) (Miller-PTT) 
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MICROEROSION PROCESSES AND SEDI- 
MENT MOBILIZATION IN A ROADBANK 
GULLY CATCHMENT IN CENTRAL OKLA- 
HOMA, 

a "Polytechnic (England). Dept. of Geogra- 


MM J. Haigh. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
247-264, 8 fig, 2 tab, 23 ref. 


Descriptors: *Roadbanks, *Erosion, *Sediment 
yield, *Oklahoma, *Freeze-thaw cycle, *Frost 
action, Sedimentation, Sediment transport, Gully 
erosion, Precipitation, Fluvial geomorphology, 
Rill erosion. 


A case study of the erosion of a typical small, road- 
bank gully catchment is described. Erosion has 
been monitored for 5 years and a soil loss of 520 t/ 
ha/year has been documented. Microrill activity 
contributes significantly to the surface roughness 
of the debris slope. Wash deposits at the slope foot 
retain a relatively high proportion of mobilized 
sediments in the 0.2 to 0.6 mm size range. Annual 
ground loss totals are closely related to annual 
precipitation and the number of freeze-thaw 
cycles. (See also W89-02880) (Author’s abstract) 
W89-02894 


WATER AND SEDIMENT DYNAMICS OF THE 
HOMERKA CATCHMENT, 

Polish Academy of Sciences, Krakow. Inst. of 
Geography and Spatial Organization. 

W. Froehlich, and J. Slupik. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
265-276, 9 fig, 1 tab, 17 ref. 


Descriptors: *Poland, *Soil erosion, *Rainfall- 
runoff relationships, *Sediment yield, *Catchment 
areas, *Geomorphology, Sedimentation, Channels, 
Denudation, Sediment discharge, Fluvial geomor- 
phology, Photogrammetry. 


Studies of the slope and channel subsystems under- 
taken within the 18 sq km Homerka catchment in 
the Flysch Carpathians of Poland are described. 
Water and solute discharges and sediment loads 
demonstrate a positive linear relationship with 
catchment area. Specific discharge and denudation 
rates exhibit an inverse relationship with basin 
area. These relationships must be taken into ac- 
count when analyzing the relationship between the 
response of a sub-catchment and that of the whole 
drainage basin. In all of the basins studied, soil 
erosion rates are very high and relate to a young 
region with marked endogenic and exogenic mo- 
bility of the relief. In all the catchments, a great 
variability of geomorphological processes in time 
and space was found. Lithological contrasts are 
responsible for major variations on the mechanisms 
of channel and slope material movement. Tempo- 
ral variation in annual precipitation cause very 
significant differences in the annual rate of soil 
erosion. These investigations emphasize the value 
of photogrammetric techniques for geomorpholo- 
gical experiments in young regions with a marked 
mobility of relief. (See also "W89-02880) (Miller- 


W89-02895 


SOURCES OF SEDIMENT AND CHANNEL 
CHANGES IN SMALL CATCHMENTS OF RO- 
MANIA’S HILLY REGIONS, 

Institutul de Geografie, Bucharest (Romania). 

D. Balteanu, G. Mihaiu, N. Negut, and L. 
Caplescu. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
277-288, 4 fig, 5 tab, 5 ref. 


Descriptors: *Soil erosion, *Gully erosion, *Geo- 
morphology, ‘*Erosion, *Romania, Channels, 
*Photogrammetry, Topography, Runoff, Small 
watersheds, Channel erosion, Sedimentation. 


The hilly regions of Romania cover one-third of 
the country and supply 41% of the average annual 
runoff. Erosion rates are high and values of sus- 
pended sediment yield in excess of 25 t/ha/year 


57 


have been recorded. Three small catchments in the 
southeast Carpathians have been studied and 
present-day processes have been documented using 
repeated aerial and terrestrial photographs over a 
period of 10-17 years. The photogrammetric evi- 
dence has been correlated with topographic sur- 
veys, reservoir accumulation data and periodic 
measurements of reference markers. Information 
on rates of gully growth, volumes of material 
eroded and rates of reservoir sedimentation has 
been assembled. (See also W89-02880) (Author’s 
abstract) 

W89-02896 


LANDSLIDING, SLOPE DEVELOPMENT AND 
SEDIMENT YIELD IN A TEMPERATE ENVI- 
RONMENT: NORTHEAST ROMANIA, 
Statiunea de Cercetari Stejarul, Piatra-Neamt (Ro- 
mania). Geomorphology Lab. 

I. Ichim, V. Surdeanu, and N. Radoane. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
289-297, 7 fig, 1 tab, 5 ref. 


Descriptors: *Erosion, *Landslides, *Mass wast- 
ing, *Gully erosion, *Geomorphology, Sedimenta- 
tion, *Sediment yield, *Romania, Forests, Slopes, 
Temperate zone, Fluvial geomorphology, Slope 
degradation, Channel erosion. 


Sediment yield in Romania is greatest in spring as 
gullies and channels are cleared of material during 
prolonged runoff from frontal rains. The 

from May to early July is more critical for slope 
wash erosion but this is more localized. In the 
mountain forests, gullies and river beds are impor- 
tant sediment sources and slopes develop basal 
convexities. In the hill regions, slope erosion ex- 
ceeds stream removal and concave footslopes de- 
velop. Many areas are influenced by landslides, 
especially after deforestation, and very high sedi- 
ment yields are produced. (See also W89-02880) 
(Author’s abstract) 

W89-02897 


DEVELOPMENT OF FIELD TECHNIQUES 
FOR ASSESSMENT OF RIVER EROSION AND 
DEPOSITION IN MID-WALES, UK, 

Institute of Hydrology, Powys (Wales). 

G. J. Leeks. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
299-309, 4 fig, 2 tab, 5 ref. 


Descriptors: *Tracers, *Sediment transport, *Geo- 
morphology, *Sedimentation, *Erosion, *Wales, 
Water sampling, Suspended load, Shoals, Rivers, 
Fluvial geomorphology, Field tests, Particle size, 
Data acquisition. 


Techniques and instrumentation employed by the 
Institute of Hydrology in a five year programme of 
research to generate and analyze a database of 
river erosion and deposition in Mid-Wales are de- 
scribed. These include topographic surveys using 
Infra-red Electronic Distance Measurement equip- 
ment and theodolites, sediment sampling on shoals, 
the measurement of suspended sediment and bed 
load transport, and sediment tracing using artifi- 
cially enhanced magnetic susceptibility. It was pos- 
sible to trace magnetized sediment up to 500 m 
downstream of the injection site and the sediment 
tracing method is proving particularly successful in 
tracing the movement of different sized particles 
across shoal features in the downstream zone. (See 
also W89-02880) (Miller-PTT) 

W89-02898 


SUSPENDED SEDIMENT PROPERTIES AND 
THEIR GEOMORPHOLOGICAL  SIGNIFI- 
CAN 


CE, 
Exeter Univ. (England). Dept. of Geography. 
D. E. Walling, and P. Kane. 
IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
311-334, 5 fig, 11 tab, 35 ref. 


Descriptors: *Suspended load, *Path of pollutants, 
*Geomorphology, *Sedimentation, *Suspended 
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sediments, Nonpoint pollution sources, Sediment 
transport, Fluvial geomorphology, England, Parti- 
cle size. 


Concern for non-point pollution and contaminant 
transport within the fluvial system has directed 
attention to the significance of suspended sediment 
properties in influencing sediment-associated trans- 
port. It is suggested that the geomorphologist can 
profitably broaden his own perspective to include 
the properties of the sediment as well as the magni- 
tude of the transported loads. The potential signifi- 
cance of studies of sediment properties in catch- 
ment studies are illustrated by examples taken from 
an ongoing study of suspended sediment and solute 
transport within the 1500 sq km Exe basin, Devon, 
UK. Attention is given to particle-size characteris- 
tics of suspended sediment, the relationship of 
nature of the material leaving the basin to that of 
the source material, the fingerprinting of sediment 
sources and the elucidation of processes operating 
within the basin sediment systems. (See also W89- 
02880) (Author’s abstract) 

W89-02899 


SOME IMPLICATIONS OF SMALL CATCH- 
MENT SOLUTE STUDIES FOR GEOMOR- 
PHOLOGICAL RESEARCH, 

Coventry (Lanchester) Polytechnic (England). 
Dept. of Geography. 

For primary bibliographic entry see Field 2E. 
W89-02902 


HYDROCHEMICAL CHARACTERISTICS OF A 
DARTMOOR HILLSLOPE, 

Plymouth Polytechnic (England). Dept. of Geo- 
graphical Sciences. 

For primary bibliographic entry see Field 2E. 
W89-02903 


MAGNITUDE AND FREQUENCY CHARAC- 
TERISTICS OF SUSPENDED SEDIMENT 
TRANSPORT IN DEVON RIVERS, 

Exeter Univ. (England). Dept. of Geography. 

B. W. Webb, and D. E. Walling. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
399-415, 7 fig, 3 tab, 28 ref. 


Descriptors: ‘*Sediment discharge, *England, 
*Geomorphology, Sedimentation, *Suspended 
sediment, *Sediment transport, *Rivers, River sys- 
tems, Sediment yield, Fluvial geomorphology. 


Continuous monitoring of suspended sediment con- 
centrations in tributaries of the Exe Basin, Devon, 
UK, including nine years for the River Creedy and 
five years for the Rivers Dart and Barle, has 
provided an opportunity to establish medium-term 
magnitude and frequency properties of suspended 
solids removal and to evaluate contrasts in sedi- 
ment transport within a river system. Results 
reveal significant contrasts between tributaries in 
specific sediment yields, annual regime of sediment 
loads, the timing of suspended solids removal and 
the role of extreme events in sediment transport, 
which reflect variations in catchment scale and 
sediment availability. (See also W89-02880) (Au- 
thor’s abstract) 

W89-02904 


RELATIONSHIP BETWEEN SOIL CREEP 
RATE AND CERTAIN CONTROLLING VARIA- 
BLES IN A CATCHMENT IN UPPER WEAR- 
DALE, NORTHERN ENGLAND, 

Durham Univ. (England). Dept. of Geography. 
E. W. Anderson, and N. J. Cox. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
419-430, 2 fig, 2 tab, 18 ref. 


Descriptors: *Mass wasting, *Geomorphology, 
*Soil creep, *England, Model studies, Hydrologic 
models, *Soil water, Fluvial geomorphology, 
Catchment areas. 


Soil creep rate has been monitored at 20 plots in a 
small catchment near Rookhope in upper Wear- 
dale, northern England, and measurements made of 


several associated controlling variables. The obser- 
vational design is aimed to produce measurements 
form a variety of different slope, soil, moisture and 
tt conditions, and to allow comparison of 
different instruments. Models predicting soil creep 
rate as a function of pe ~ variables have 
been obtained using statistical analysis. The strong 
interdependence of controlling variables implies 
that models with only one predictor are the most 
satisfactory. Moisture and related variables are the 
important controls of creep in the catchment. The 
relationship between creep and slope gradient is 
weak and negative. (See also W89-02880) (Au- 
thor’s abstract) 

W89-02905 


PATTERNS OF HILLSLOPE SOLUTIONAL 
DENUDATION IN RELATION TO THE SPA- 
TIAL DISTRIBUTION OF SOIL MOISTURE 
AND SOIL CHEMISTRY OVER A HILLSLOPE 
HOLLOW AND SPUR, 

Huddersfield Polytechnic (England). Dept. of Ge- 
ography. 

T. P. Burt, R. W. Crabtree, and N. A. Fielder. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
431-445, 7 fig, 17 ref. 


Descriptors: *Slopes, *Soil solution, *Soil chemis- 
try, *Weathering, *Water chemistry, *Geomor- 
phology, *Soil water, *Denudation, Acidic water, 
Fluvial geomorphology. 


The pattern of soil moisture distribution in a hills- 
lope hollow and its adjacent spurs is discussed in 
relation to observations of the distribution of iron 
in soil profiles up the hollow, and to the pattern of 
micro-weight loss experienced by rock tablets 
placed in the soil at various locations over the 
hillslope. The results suggest that the hollow is the 
main focus of solutional denudation. Soils there 
remain wet for the greatest length of time and 
acidic water is rapidly transmitted down the 
hollow due to continued presence of the saturated 
wedge. (See also W89-02880) (Author’s abstract) 
W89-02906 


SOME RELATIONSHIPS BETWEEN DEBRIS 
FLOW MOTION AND MICRO-TOPOGRAPHY 
FOR THE KAMIKAMIHORI FAN, NORTH 
JAPAN ALPS, 

Kyoto Univ. (Japan). Disaster Prevention Re- 
search Inst. 

S. Okuda, and H. Suwa. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
447-464, 8 fig, 2 tab, 8 ref. 


Descriptors: *Geomorphology, Debris, Model 
studies, Hydrologic models, *Alluvial fans, *Japan, 
*Alpine regions, *Debris flows, *Mass wasting, 
*Sediment transport, Flow, Topography, Fluvial 
geomorphology, Catchment areas, Debris cones. 


The dynamic characteristics of debris flows were 
observed at Kamikamihori Fan with an automatic 
recording system and micro-topographical changes 
in the fan were investigated by repeated surveys. 
Observations on changes in front velocity and the 
longitudinal flow path were analyzed using a 
simple, one-dimensional model of mass point 
motion. Travel distance was correlated with hy- 
drological and physical factors controlling the 
flow properties. Topographical changes on the fan 
resulting from scouring and deposition were evalu- 
ated and characteristic depositional forms are de- 
scribed. A correlation matrix of the physical fac- 
tors which seemed to influence the travel distance 
showed that the frontal velocity at the entrance to 
the fan was the most important control of the 
travel distance. The apparent friction coefficient 
was calculated. From the profiles of the debris 
flow course on the fan, and was estimated taking 
the front velocity Vf into consideration. The esti- 
mated values of the friction coefficient obtained 
from both mehtods from 0.0095-0.11. Surveys of 
the depositional form of the debris flow demon- 
strated the existence of two different of debris flow 
deposition on the fan. Thick swollen lobes contain- 
ing large boulders are deposited in the upper 
region, while thin flat loes contained pebbles and 


cobbles are primarily deposited in the lower 
region. (See also W89-02880) (Miller-PTT) 
W89-02907 


PRECISE MEASUREMENT OF MICROFORMS 
AND FABRIC OF ALLUVIAL CONES FOR 
PREDICTION OF LANDFORM EVOLUTION, 
Osaka City Univ. (Japan). Dept. of Physics. 

M. Hirano, and T. Ishii. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
465-475, 7 fig, 5 ref. 


Descriptors: *Data acquisition, *Mass wasting, 
*Sediment transport, *Geomorphology, *Alluvial 
fans, *Debris, *Flow, Maps, Japan, Fluvial geo- 
morphology, Catchment areas, Debris cones, Pho- 
togrammetry, Prediction. 


The slope profiler devised by Ishii was used to 
measure the detailed form of alluvial cones or fans 
chiefly by debris flow under a humid climate. The 
fabric of surface materials on alluvial cones was 
also recorded, partly by conventional photogram- 
metry — wire nets, and partly by sketching at 
the time of profile measurement, in order to ana- 
lyze the process of cone formation. In addition, 
subsurface profiles along longitudinal sections of 
the cone were obtained in an open trench when- 
ever possible. Detailed maps obtained at cones in 
the Ashio Mountain, Kanto, Japan are shown. The 
formation of these cones is discussed in relation to 
the meteorological records and to the subsurface 
profile. In the case of a fan at the foot of Mt. 
Yakedake, an active volcano near Kamokochi, 
Central Japan, mapping of microforms focussed on 
the portion near the outlet of a gully which sup- 
plies debris flows frequently. If the volume and/or 
rate of future debris flows are tentatively assumed, 
prediction of orientation and travel distance is to 
some degree possible. Measurement of topography 
can be useful for analysing the caracteristic proc- 
esses which created the present landform. The 
measurements undertaken at Ashio demonstrated 
that a number of lobes (flow units) can be distin- 
guished and that a group of individual lobes may 
be correlated with meteorological events. The 
same measurements of topography and fabric un- 
dertaken at Mt. Yakedake demonstrated that char- 
acteristic erosional topography produced by debris 
flows exhibits a definite pattern of meandering 
which has been controlled by the distribution of 
larger stones. In addition, it is possible to distin- 
guish individual lobes produced on different occa- 
sions on the basis of their state of dissection. The 
surface fabric of the cones and fans provides im- 
portant information for understanding the process- 
es that shaped the present landform, in addition to 
the information for composing contour lines. From 
both these points of view, precise measurement of 
three-dimensional topography and fabric using ap- 
propriate and rigorous techniques, such as those 
described here, are shown to provide a sound basis 
for field experiments in geomorphology. (See also 
W89-02880) (Author’s abstract) 

W89-02908 


ANALYSIS OF SEDIMENT TRANSPORT BY 
DEBRIS FLOWS IN THE JIANGJIA GULLY, 
YUNN 


Chengdu Inst. of Geography (China). 

K. Zhicheng, and Z. Shucheng. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
477-488, 11 fig, 3 tab, 2 ref. 


Descriptors: *Gully erosion, *China, *Debris 
flows, *Mass wasting, *Catchment areas, *Catch- 
ment basins, *Sediment transport, Fluvial geomor- 
phology, Geomorphology. 


Many years of observation of the Jiangjia Gully, a 
large-scale debris flow gully in northeast Yunnan, 
are described. It has a drainage area of 47.1 sq km 
and the trunk gully is 12 km long. Debris flows 
occur frequently and a study of their behavior has 
been undertaken. Because debris flow control 
schemes are costly to implement and the practical 
effects of the schemes were uncertain, a pilot 
project was conducted between 1973 - 1974. A 





debris basin with an area of 0.36 sq km built on the 
deposition fan in the lower reaches of the Jiangjia 
Gully retained 2.25 million m of solid material 
from the debris flows between 1973 and 1975. A 5 
m high silt arrester constructed across the trunk 
gully retained 2.5 million m of solid material so 
that the length of the stable longitudinal slope now 
reaches 5 km and the original longitudinal slope 
was reduced by 20%. The afforestation and check 
dam project carried out in parts of the upper 
reaches has also achieved some success. Debris 
flow control schemes must be based on a sound 
knowledge of the factors governing debris flow 
formation. (See also W89-02880) (Miller-PTT) 
W89-02909 


FLOW PROCESSES AND RIVER CHANNEL 
MORPHOLOGY, 

University of East Anglia, Norwich (England). 
School of Environmental Sciences. 

R. D. Hey, and C. R. Thorne. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
489-514, 9 fig, 2 tab, 56 ref. 


Descriptors: *Streamflow, *Channel morphology, 
*Sediment transport, *Channel erosion, *Geomor- 
phology, Channeling, Flow, Model studies, Flow 
resistance, Erosion, Meanders, Fluvial geomorpho- 
logy, Rivers. 


The use of process-response models in the study of 
channel form is discussed. Study of flow processes 
in gravel-bed rivers must include consideration of 
secondary flows, boundary shear stresses, flow re- 
sistance, bed load transport, bank erosion, bar dep- 
osition, and meander mechanisms. The application 
of conceptual, mathematical and empirical models 
to the dynamic modelling of channel morphology 
is reviewed. A simple qualitative model, based on 
the operation of sediment transport processes and 
upstream and downstream feedback mechanisms, 
has been developed from consideration of spatial 
and temporal changes in bankfull values of channel 
slope, flow depth, bed material size, bed shear 
stress and sediment transport rates during periods 
of erosion and deposition. The model predicts a 
damped oscillation between erosional and deposi- 
tional activity in time and space as the river re- 
sponds to an initial instability resulting from 
changes in either climate, sediment yield, runoff, 
land or sea levels. Potentially, mathematical mod- 
eling techniques offer the best solution to the prob- 
lem of predicting channel responses to changes in 
discharge and sediment load. When developing 
empirical models of channel development, it is 
necessary to use both field process measurements 
and documentary historical analyses to develop a 
~ understanding of the way in which channel 
orm relates to channel processes. (See also W89- 
02880) (Miller-PTT) 

W89-02910 


INFLUENCE OF VEGETATION ON STREAM 
CHANNEL PR 


OCESSES, 
Southampton Univ. (Engiand). Dept. of Geogra- 


phy. 
A.M. Gurnell, and K. J. Gregory. 
IN: Catchment Experiments in Fluvial Geomor- 


phology. Geo Books, Norwich, England. 1984. p 
515-535, 10 fig, 3 tab, 36 ref. 


Descriptors: *Channel morphology, *Vegetation 
effects, *Stream erosion, *Geomorphology, Chan- 
nels, Vegetation, Streams, Soil water, Catchment 
areas, Drainage, Fluvial geomorphology. 


Vegetation exercises an influence upon stream 
channel processes in at least three main ways and 
these are analyzed by reference to empirical data 
obtained from the Highland Water Catchment in 
the New Forest, Hampshire. The significance of 
vegetation has been investigated at three scales: (1) 
in relation to drainage network dynamics and dis- 
charge within a subcatchment, (2) in relation to 
soil moisture variations and soil permeability on a 
single hillslope, and (3) in relation to the compo- 
nents of the main drainage network, with particu- 
lar emphasis on channel form and change within 
the Highland Water itself. It is clear that just as 
vegetation can be an indicator of runoff production 
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at the subcatchment and hillslope scale, it can 
provide an influence upon the flow and sediment 
routing and storage at the catchment scale and an 
influence upon channel morphology, particularly 
where stream channel adjustment is taking place. 
(See also W89-02880) (Miller-PTT) 

W89-02911 


ae RESPONSE TO FLASH FLOODS IN 
aaa aaa Andrews Univ. (Scotland). Dept. of Geogra- 


hy 
For primary bibliographic entry see Field 2E. 
W89-02912 


EXPERIMENTAL METHOD IN GEOMOR- 
PHOLOGY, 

British Columbia Univ., Vancouver. Dept. of Ge- 
ography. 

For primary bibliographic entry see Field 2E. 
W89-02913 


AGGRADATION AND DEGRADATION OF AL- 
LUVIAL SAND DEPOSITS, 1965 TO 1986, COL- 
ORADO RIVER, GRAND CANYON NATIONAL 
PARK, ARIZONA, 

Geological Survey, Tucson, AZ. Water Resources 


iV. 

J. C. Schmidt, and J. B. Graf. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-195458. 
Price codes: A06 in paper copy, AOI in microfiche. 
Open-File Report 87-555, April 1988. 120p, 34 fig, 
14 tab, 28 ref. Bureau of Reclamation Contract IA- 
3-AA-40-01260. 


Descriptors: *Channel morphology, *Alluvial 
channels, *Arizona, *Sedimentation, *Sediment 
transport, *Colorado River, Sand, Scour, Alluvial 
deposits, Erosion, Flow velocity, Geomorphology. 


High discharges occurring between 1983-1985 re- 
sulted in redistribution of sand stored in zones of 
recirculating current in the Colorado River in 
Grand Canyon National Park. Redistribution re- 
sulted in net loss in the number of reattachment 
deposits in narrow reaches and aggradation of 
some separation deposits. Separation deposits were 
more stable than other types a deposits. Alluvial 
sand deposits that are large enough and of suffi- 
cient size for use as campsites were more stable 
than smaller lower-elevation deposits. Fluctuating 
flows between October 1985 and January 1986 
caused erosion throughout the Grand Canyon, and 
caused erosion of some deposits created by the 
high flows of 1983-1985. Data collected for this 
study included measurements of flow velocity, 
scour-and-fill of sand deposits, topographic and 
bathymetric surveys, mapping of surface-flow pat- 
terns, water-surface slope surveys, sedimentologi- 
cal analysis, and replication of photographs. A 
classification system of alluvial sand deposits was 
developed on the basis of morphometric character- 
istics and the location of these deposits in relation 
to parts of recirculation zones. (Author’s abstract) 
W89-02973 


DENDROGEOMORPHIC EVIDENCE 


‘ALIFO 
p, W. R. Osterkamp, and J. L. Thornton. 
Available an Books and Open-File Reports Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Professional Paper 1396-B, 1987. 39p, 23 fig, 2 tab, 
59 ref, (Debris-Flow Activity and Associated Haz- 
ards on Mount Shasta, Northern California). 


Descriptors: *Debris flows, *Mass wasting, *Detri- 
tus, *Dendrochronology, *Mountains, *California, 
Mount Shasta, Glacial streams, Volcanoes, Geo- 
morphology, Drainage basins, Scour, Snowmelt, 
Alluvial fans, Dating. 


Evidence of debris flows is common along the 
glacially fed streams of the Mount Shasta volcano, 
California. These streams are Whitney Creek, 
Bolam Creek, Mud Creek, Ash Creek, Gravel 
Creek, and Inconstance Creek. Debris flow since 
1580 can be documented by studying trees dam- 


aged by or growing on debris flows. Dates ob- 
tained from tree-ring analysis proved consistent 
with documented records of debris flows. Debris- 
flow dates in conjunction with — = 
dence permit the development o 
frequency relations over a period o' aan about 400 
years. Dendrogeomorphic evidence shows that 
debris flows are a common occurrence on many 
Mount Shasta streams. Debris flows traveling at 
least 2 kilometers have occurred at a frequency of 
about 10.5 debris flows per century; certain basins 
are more active than others, the Gravel Creek and 
Mud Creek basins area among the most active, and 
Inconstance Creek basin is the least active. Small 
debris flow are more frequent and usually do not 
move as far a as large debris flows. 
Cyclic scouring and filling by debris flows in and 
adjacent to stream channels and on debris map is 
suggested by dendrogemorphic evidence 
seems to be related to event magnitude and = 
quency. Distinct periods of heightened debris-flow 
activity and quiescent periods occur in individual 
basins and are apparently related to glacial and 
valley wall stability and meltwater supply. Debris 
flows of all magnitudes appear to be the major 
surficial geomorphic agent during noneru 
times that sculpture the channels and develop 
alluvial fans. (See also W89-03029) (Author’s ab 
stract) 

W89-03028 


MAGNITUDE AND FREQUENCY OF DEBRIS 
FLOWS, AND AREAS OF HAZARD ON 
MOUNT SHASTA, NORTHERN CALIFORNIA, 
Geological Survey, Lakewood, CO. 

W. R. Osterkamp, C. R. Hupp, and J. C. Blodgett. 
Available from Books and Open-File Reports Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Professional Paper 1396-C, 1986. 21p, 7 fig, 2 tab, 
20 ref, 1 in pocket, (Debris-Flow Activity 
and Associated Hazards on Mount Shasta, North- 
ern California). 


Descriptors: *Debris flows, *Mass wasting, *Detri- 
tus, *Mountains, *Hazards, *California, Mount 
Shasta, Runoff, Glacial streams, Slope stability, 
Landslides, Slurries, Snowmelt, Sediment yield, 
Alluvial fans, Aggradation, Denudation. 


Debris flows on Mount Shasta, northern Califor- 
nia, have occurred frequently during the late Holo- 
cene in response to rapid runoff from melting snow 
and ice. Glacial-meltwater streams that deeply 
incise unstable pyroclastic and related flow depos- 
its typically form debris flows when high dis- 
charges cause slope failures within steep-walled 
gorges. The landslide material either absorbs 
streamflow quickly and becomes a slurry or briefly 
dams the stream and converts to a debris flow as 
breaching occurs. All glacial-meltwater streams on 
Mount Shasta have had repeated debris-flow activ- 
ity during the last 500 years. During this period, 
large- itude, potentially destructive flows on 
Mount Shasta have occurred at a rate of four per 
century, but smaller flows contained by stream 
channels may be 10 to 20 times more numerous. 
The smaller debris flows of Mount Shasta pose 
little hazard to human life or property, whereas 
larger, out-of-channel flows could cause minor 
damage. Only the City of McCloud and inhabited 
areas on the Whitney-Bolam fan appear to be 
threatened by ible debris-flow activity. None 
of the streams lacking glacial meltwater have had 
significant debris-flow activity during late Holo- 
cene time. Sediment yields from upper fan areas of 
Mount Shasta are very high, but most of the sedi- 
ment moved by debris flows from upper slopes is 
redeposited on lower fan areas, locally causing 
extensive and rapid aggradation of the fan surface. 
Little sediment enters a through-flowing stream 
network. Correspondingly high denudation rates in 
the areas that provide sediment for debris flows 
(the deep gorges) suggest that a high frequency of 
debris flows may be unique to recent centuries. 
(See also ‘W89-03028) (Author’s abstract) 
W89-03029 


RUNOFF CHARACTERISTICS AND WA- 
SHOFF LOADS FROM RAINFALL-SIMULA- 
TION EXPERIMENTS ON A STREET SUR- 





Field 2—WATER CYCLE 


Group 2J—Erosion and Sedimentation 


FACE AND A NATIVE PASTURE IN THE 
DENVER METROPOLITAN AREA, COLORA- 


DO, 

Geological Survey, Arvada, CO. 

For primary bibliographic entry see Field 2E. 
W89-03036 


MONITORING BASELINE SUSPENDED SEDI- 
MENT IN FORESTED BASINS: THE EFFECTS 
OF SAMPLING ON SUSPENDED SEDIMENT 
RATING CURVES, 

Pacific Southwest Forest and Range Experiment 
Station, Arcata, CA. 

R. B. Thomas. 

Hydrological Sciences Journal HSJODN, Vol. 33, 
No. 5, p 499-514, October 1988. 8 fig, 3 tab, 13 ref. 


Descriptors: *Suspended sediments, *Sampling, 
*Data interpretation, *Baseline studies, *Forest 
watersheds, Fluvial sediments, Sediment discharge, 
Sediment yield, Data acquisition, Graphical analy- 
sis, Statistical methods, California, Land manage- 
ment. 


Rating curves are widely used for directly assess- 
ing changes in the suspended-sediment delivery 
process and indirectly for estimating total yields. 
Four sampling methods were simulated over a 31- 
day record of suspended sediment from the North 
Fork of the Mad River near Korbel, California. 
The sampling methods used were: (1) simple 
random time-based, (2) fixed-interval (or systemat- 
ic) time-based, (3) flow-proportional discharge- 
based, and (4) Selection At List Time (SALT) 
discharge-based sampling. The position and size of 
the four groups of plotted slope/intercept pairs 
indicated differences in bias and variance among 
the methods. Estimates of total yield for the 31-day 
period and for storms of three sizes were also 
biased —s to sampling method. Standard 
bias correction for lognormal transformations im- 
proved yield estimates, but did not remove sam- 

ling bias uniformly. Methods of data collection 

ve a large and systematic: effect on the estimates 
of suspended sediment yield. Differences attributed 
to land management may, in fact, result from 
changes in sampling methods. (Author’s abstract) 
'W89-03053 


ROLE OF ICE IN THE MORPHO-SEDIMEN- 
TOLOGIC REGIME OF A SHORELINE IN 
THE MIDDLE SAINT LAWRENCE ESTUARY 
(LE ROLE DES GLACES DANS LE REGIME 
MORPHO-SEDIMENTOLOGIQUE D’UN 
ESTRAN DE L’ESTUAIRE MOYEN DU SAINT- 
LAURENT), 

Laval Univ., Quebec. Dept. of Civil Engineering. 
J. P. Troude, and J. B. Seroudes. 

Canadian Journal of Civil Engineering CJCEB8, 
= 15, No. 3, p 348-354, June 1988. 2 fig, 4 tab, 29 
ref. 


Descriptors: *River ice, *Bank erosion, *Saint 
Lawrence Estuary, *Sedimentation, Estuarine en- 
vironment, Seasonal variation, Quebec, Seasonal 
distribution, Rivers, Erosion, Ice, Ice breakup. 


The Cap-Tourment shoreline is characterized by 
heavy sedimentation in summer and periods of 
intense erosion in spring and fall. Ice plays a pro- 
tective role in winter, but in the spring ice contrib- 
utes to erosion, accounting for 25% of the total 
erosion. The sediment load of ice is approximately 
100 kg of sediment per second/sq m. Eighty-five 
percent of this is concentrated at the bottom, with 
only 15% being carried towards the estuary during 
the thaw. An erosion of about 2 m/yr can be 
measured in the banks, where the erosion is essen- 
tially hydraulic and occurs in autumn and spring. 
During the last season, the ice participated actively 
in bank destabilization, particularly wherever the 
cliffs along the shoreline are low. (Brock-PTT) 
W89-03133 


HORIZONTAL AND VERTICAL DISTRIBU- 
TION OF PCBS IN SOUTHERN LAKE MICHI- 
GAN SEDIMENTS AND THE EFFECT OF 
WAUKEGAN HARBOR AS A POINT SOURCE, 
Wisconsin Univ.-Madison. Water Chemistry Pro- 
gram. 


For primary bibliographic entry see Field SB. 
W89-03170 


SEDIMENT TRANSPORT PREDICTION IN A 
TIDAL INLET USING A NUMERICAL 
MODEL: APPLICATION TO STONY BROOK 
HARBOR, LONG ISLAND, NEW YORK, USA, 
State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

G. A. Zarillo, and M.-J. Park. 

Journal of Coastal Research , Vol. 3, No. 4, p 429- 
444, Autumn 1987. 12 fig, 7 tab, 47 ref. 


Descriptors: *Sediment transport, *Inlets, *Tidal 
basins, *New York, *Mathematical models, Esti- 
mating equations, Prediction, Numerical analysis. 


Acquisition of extensive current measurements in 
tide-dominated environments in order to predict 
sediment transport is difficult and expensive. In 
addition, instantaneous transport rates predicted 
from different sediment transport equations often 
disagree by several orders of magnitude. There- 
fore, a numerical model was applied to a shallow 
inlet-basin system in order to make long-term pre- 
dictions of currents and bed shear needed to inte- 
grate instantaneous sediment transport predictions 
and provide realistic estimates of net transport 
patterns. After calibration of the model, good 
agreement between observed and predicted tides 
and currents was obtained. Five empirical sedi- 
ment transport equations were then coupled to the 
numerical model in order to compare the range of 
predicted sediment transport rates within the study 
area. The transport rates predicted from the five 
different equations integrated over two spring-neap 
cycles result in largely flood-directed net sediment 
transport rates that are within one order of magni- 
tude. The predicted net sediment transport pattern 
agrees well with observed conditions showing con- 
vergence of transport in shoaling areas and diver- 
gence in erosional areas. (Author’s abstract) 
W89-03185 


CHANGE IN SEDIMENTATION FOLLOWING 
RIVER DIVERSION IN THE EASTMAIN ES- 
TUARY (JAMES BAY), CANADA, 

McGill Univ., Montreal (Quebec). Inst. of Ocean- 
ography. 

B. d’Anglejan, and J. Basmadijian. 

Journal of Coastal Research, Vol. 3, No. 4, p 457- 
468, Autumn 1987. 10 fig, 1 tab, 15 ref. 


Descriptors: *James Bay, *Canada, *Sedimenta- 
tion, *Sedimentation rates, *Estuaries, *Turbidity 
currents, *Diversion, Saline water intrusion, 
Rivers, Density flow, Canada. 


Sedimentological changes that occurred in the 
Eastmain estuary after a 90% reduction in dis- 
charge following river diversion in July 1980 were 
studied during four consecutive summers. Before 
cut-off, the estuary was kept well flushed of river 
derived solids. The new sets of physical conditions 
led to progressive sediment retention. After July 
1980, salt migration 8 km inland brought within 
one year the development of a turbidity maximum 
zone near the tip of the intrusion. This turbidity 
zone is unstable: suspended sediments trapped 
within it tend to be flushed downstream by cao 
fluctuations in the residual flow which are caused 
by local precipitations or discharge control at the 
dam. Fine sediments accumulate at rates of 0.02 to 
0.05 m per year over the pre-cut-off surface. From 
sediment trap data and acoustic records, it appears 
that sediment movement takes place by means of 
dilute mobile lutite suspensions close to the sedi- 
ment-water interface, particularly during periods 
of surge in runoff. Since 1981, there has been a 
Statistically significant rise in turbidity near the 
bottom, but not in the surface layer, suggesting a 
general increase in the vertical turbidity gradient. 
The rates of suspended sediment delivery into 
James Bay are at least 25 times smaller than they 
were before 1980. (Author’s abstract) 

W89-03186 


SEDIMENT TRANSPORT FROM DELAWARE 
BAY TO THE NEW JERSEY INNER SHELF, 
Rider Coll., Lawrenceville, NJ. Dept. of Geosci- 


ences. 

M. J. Hall, J. E. Nadeau, and M. J. Nicolich. 
Journal of Coastal Research, Vol. 3, No. 4, p 417- 
427, Autumn 1987. 3 fig, 2 tab, 31 ref. 


Descriptors: *Tracers, *Sediment transport, 
*Trace metals, *Bottom sediments, *Marine sedi- 
ments, *Sediment distribution, Coastal waters, 
Chemical analysis, New Jersey. 


Trace metal analysis of bottom sediments (< 63 
micron fraction) clearly indicates that Delaware- 
Bay-derived sediment is being deposited in waters 
surrounding Cape May Peninsula and northward 
along the inner shelf of New Jersey. Distributional 
patterns of trace metal values on the inner shelf 
show that ridge crests contain higher trace metal 
values than adjacent swales because exposed Pleis- 
tocene clay layers in the swales dilute the trace 
metal concentrations. In addition, summer sedi- 
ments have metal concentrations two to three 
times higher than winter sediments, which may 
reflect the more dominant northward flowing cur- 
rents in summer than in winter, or it may indicate 
dilution of Delaware Bay-derived clays with off- 
shore Pleistocene clays stirred up during winter 
storms. (Author’s abstract) 

W89-03187 


DISTRIBUTION OF GAMMA-EMITTING RA- 
DIONUCLIDES IN SURFACE SUBTIDAL 
SEDIMENTS NEAR THE SELLAFIELD 
P 


LANT, 
British Geological Survey, Keyworth (England). 
For primary bibliographic entry see Field 5B. 
W89-03190 


HURRICANE-INDUCED SEDIMENT DEPOSI- 
TION IN A GULF COAST MARSH, 

California Univ., Davis. Dept. of Botany. 

M. Rejmanek, C. E. Sasser, and G. W. Peterson. 
Estuarine, Coastal and Shelf Science ECSSD3, 
Vol. -” No. 2, p 217-222, August 1988. 3 fig, 1 tab, 
12 ref. 


Descriptors: *Sedimentation, *Hurricanes, *Depo- 
sition, *Coastal marshes, *Fluvial sediments, 
*Deltas, *Mississippi River, Sediment distribution, 
Markers. 


Rates of sediment accumulation in four coastal 
marsh communities in the Mississippi River deltaic 
plain, Louisiana, were studied using feldspar clay 
marker horizons. The results indicate that normal 
riverine flooding contributes relatively little (< 0.1 
cm/year) to marsh accretion in the studied area. In 
contrast, even a minor hurricane can resuspend 
sediments from shallow bays and deposit more 
than 2.2 cm of sediments in Phragmites australis 
dominated communities adjacent to the bayous as 
far as 7 km inland from the bay shore. Hurricane- 
induced sedimentation represents at least a partial 
compensation to prevailing subsidence of marshes 
in abandoned delta lobes. (Author’s abstract) 
W89-03193 


PU(239,240) RESIDENCE TIMES IN FRESH- 
WATERS AND ACCUMULATION IN SHIELD 
LAKE SEDIMENTS, 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 

For primary bibliographic entry see Field 2H. 
W89-03209 


SILICA AND PHOSPHORUS FLUX FROM 
SEDIMENTS: IMPORTANCE OF INTERNAL 
RECYCLING IN LAKE MICHIGAN, 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

For primary bibliographic entry see Field 2H. 
W89-03219 


DYNAMICS OF LAKE MICHIGAN PHYTO- 
PLANKTON: RELATIONSHIP TO NITROGEN 
AND SILICA FLUXES, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 





Research Lab. 
For primary bibliographic entry see Field 2H. 
W89-03230 


DENITRIFICATION IN FRESHWATER AND 
COASTAL MARINE ECOSYSTEMS: ECOLOGI- 
CAL AND GEOCHEMICAL SIGNIFICANCE, 
Academy of Natural Sciences of Philadelphia, PA. 
Div. of Environmental Research. 

For primary bibliographic entry see Field 2H. 
W89-03256 


COMPARISON OF MICROBIAL DYNAMICS 
IN MARINE AND FRESHWATER SEDI- 
MENTS: CONTRASTS IN ANAEROBIC 
CARBON CATABOLISM, 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

For primary bibliographic entry see Field 2H. 
W89-03257 


2K. Chemical Processes 


LIMITS ON CATION LEACHING OF WEAKLY 
PODZOLIZED FOREST SOILS: AN EMPIRI- 
CAL EVALUATION, 

Great Lakes Forestry Research Centre, Sault 
Sainte Marie (Ontario). 

For primary bibliographic entry see Field 5B. 
W89-02310 


SOURCES OF ALKALINITY IN PRECAM- 
BRIAN SHIELD WATERSHEDS UNDER NAT- 
URAL CONDITIONS AND AFTER FIRE OR 
ACIDIFICATION, 

Manitoba Univ., Winnipeg. Dept. of Botany. 

For primary bibliographic entry see Field 2G. 
W89-02313 


PROTON CYCLING IN BOGS: GEOGRAPHI- 
CAL VARIATION IN NORTHEASTERN 
NORTH AMERICA, 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

For primary bibliographic entry see Field SB. 
W89-02316 


EXTERNAL QUALITY-ASSURANCE RESULTS 
FOR THE NATIONAL ATMOSPHERIC DEPO- 
SITION PROGRAM AND NATIONAL TRENDS 
NETWORK DURING 1986, 

—— Survey, Denver, CO. Water Resources 


For primary bibliographic entry see Field 7C. 
W89-02463 


DIRECTORY OF PRECIPITATION MONITOR- 
ING SITES, NATIONAL ATMOSPHERIC DEP- 
OSITION PROGRAM/NATIONAL TRENDS 
NETWORK (NADP/NTN). 

National Acid Precipitation Assessment Program, 
Washington, DC. 

For primary bibliographic entry see Field 7A. 
W89-02480 


RECORDS OF WELLS AND CHEMICAL 
ANALYSES OF GROUNDWATER IN HAND 
AND HYDE COUNTIES SOUTH DAKOTA, 
Geological Survey, Huron, SD. Water Resources 
Div. 

For primary bibliographic entry see Field 2F. 
W89-02505 


RELATION OF WATER CHEMISTRY OF THE 
EDWARDS AQUIFER TO HYDROGEOLOGY 
AND LAND USE, SAN ANTONIO REGION, 


XAS, 
Geological Survey, Austin, TX. Water Resources 
Div. 
For primary bibliographic entry see Field 5B. 
W89-02514 


SUPPLEMENTAL ARSENIC DATA FOR SE- 
LECTED STREAMS IN THE MISSOURI 
RIVER BASIN, MONTANA, 1987, 

Geological Survey, Helena, MT. Water Resources 


iv. 
For primary bibliographic entry see Field 5B. 
W89-02516 


DATA ON GROUNDWATER QUALITY FOR 
THE MILLETT 1 DEGREE X 2 DEGREE 
QUADRANGLE, CENTRAL NEVADA, 
Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02533 


DATA ON GROUNDWATER QUALITY FOR 
THE ELKO 1 DEGREE X 2 DEGREE QUAD- 
RANGLE, EASTERN NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02534 


DATA ON GROUNDWATER QUALITY FOR 
THE ELY 1 DEGREE X 2 DEGREE QUADRAN- 
GLE, EASTERN NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02535 


DATA ON GROUNDWATER QUALITY FOR 
THE LUND 1 DEGREE X 2 DEGREE QUAD- 
RANGLE, EASTERN NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02536 


BIOGEOCHEMISTRY OF LEAD-210 AND PO- 
LONIUM-210 IN FRESH WATERS AND SEDI- 


MENTS, 

Massachusetts Inst. of Tech., Cambridge. Dept. of 
Civil Engineering. 

G. Benoit, and H. F. Hemond. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-227467/ 
AS. Price codes: A10 in paper copy; AOI in micro- 
fiche. Water Resources Division, Final Report, 
(May 1988). 214p, 58 fig, 27 tab, 208 ref. Contract 
No. USGS 14-08-0001-G1132. 


Descriptors: *Lead-210, *Polonium-210, *Sedi- 
ments, *Toxic metals, *Radioactive tracers, *Bio- 
geochemistry, Lakes, Sediments, Bickford Pond, 
Massachusetts, Mass balance, Geochronology, Ra- 
dionuclides, Epilimnion, Fickian transport, Path of 
pollutants, Lake sediments, Lead radioisotropes, 
Polonium radioisotropes, Sediment transport. 


The objective was to investigate the behavior of 
toxic metals in lakes and streams using the natural- 
ly occurring radioactive metals lead-210 and polo- 
nium-210 as tracers. The radionuclides were meas- 
ured as a function of position and time in a Massa- 
chusetts lake, its sediments and pore waters, and 
associated streams. A mass balance for the epilim- 
nion showed that lead-210 direct uptake by bottom 
sediments was inconsequential. Below the epilim- 
nion, a steep temperature/density gradient limited 
vertical transport. Anoxic conditions caused remo- 
bilization of iron and lead-210, which reprecipitat- 
ed at the oxycline and returned to the bottom via 
settling. Below the oxycline, lead-210 and iron 
distributions resulted from constant release from 
anoxic sediments and dilution in the water column. 
Sediment lead-210 distributions were caused by 
sedimentation and Fickian transport. The Fickian 
component was equal to the pore water diffusive 
flux. In pore waters, lead-210 and polonium-210 
were 100 times greater than in overlying water and 
had steep concentration gradients. Lead-210 parti- 
tion coefficients decreased with depth, controlled 
by sorption on iron oxides. Remobilization to the 
water column comes from a thin layer of iron-rich 
floc near the sediment water interface. Deeper in 
the cores, diffusive transport can redistribute lead- 
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210 to an extent that can affect lead-210 dating. 
(USGS 
W89-02555 


WATER QUALITY DATA (JULY 1986 
= SEPTEMBER 1987) AND STATIS- 
SUMMARIES (MARCH 1985 
THROUGH SEPTEMBER 1987) FOR THE 
CLARK FORK AND SELECTED TRIBUTARIES 
FROM DEER LODGE TO MISSOULA, MON- 
TANA, 
— Survey, Helena, MT. Water Resources 
iV. 


For primary bibliographic entry see Field 5B. 
W89-02566 


CONCEPT OF ELECTRON ACTIVITY AND ITS 

RELATION TO REDOX POTENTIALS IN 

AQUEOUS GEOCHEMICAL SYSTEMS, 

—- Survey, Reston, VA. Water Resources 
Vv. 


D. C. Thorstenson. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 84-072, 1984. 
46p, 3 fig, 2 tab, 80 ref. 


Descriptors: *Oxidation-reduction _ potential, 
*Water chemistry, *Aqueous geochemistry, *Geo- 
chemistry, *Thermodynamics, Electron activity, 
Eh measurements. 


The definition of a formal thermodynamic activity 
of electrons in redox reactions appears in the litera- 
ture of the 1920’s. The concept of pe as -log 
(electron activity) was introduced by Jorgensen in 
1945 and popularized in the geochemical literature 
by Sillen, who considered pe and pH as master 
variables in geochemical reactions. The physical 
significance of the concept of electron activity was 
challenged as early as 1928. However, only in the 
last two decades have sufficient thermodynamic 
data become available to examine this question 
quantitatively. The chemical nature of hydrated 
electrons differs greatly from that of hydrated pro- 
tons, and thermodynamic data show that hydrated 
electrons cannot exist at physically meaningful 
equilibrium concentrations under natural condi- 
tions. This has important consequences for the 
understanding of redox processes in natural waters. 
These are: (1) the analogy between pe and pH as 
master variables is generally carried much further 
than is justified; (2) a thermodynamically meaning- 
ful value of redox potential cannot be assigned to 
disequilibrium systems; (3) the most useful ap- 
proach to the study of redox characteristics is the 
analysis and study of multiple redox couples in the 
system; and (4) for all practical purposes, thermo- 
dynamically defined redox potentials do not exist 
(and thus cannot be measured) in natural waters. 
The overall implication for natural systems is that, 
in terms of redox reactions, each case must be 
considered on an individual and detailed basis. 
Field studies would appear to be a mandatory part 
of any site-specific study; conclusions regarding 
redox processes cannot be based solely on elec- 
trode measurements or thermodynamic stability 
calculations. (USGS) 

W89-02580 


RELATIONS OF peg? ee ee 
TO STREAMFLOW SELECTED WA 
QUALITY CHARACTERISTICS OF THE "ARS 
KANSAS RIVER BASIN, COLORADO, 
Geological Survey, Denver, CO. Water Resources 
Div. 


D. Cain. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 87-4041, 1987. 93p, 33 fig, 1 pl, 17 tab, 18 
ref. 


Descriptors: *Water quality, *Specific conductivi- 
ty, *Salts, *Ions, *Arkansas River, *Colorado, Re- 
gression analysis, Streamflow, Surface water, 
Groundwater, Data collections, Spatial variation, 
Seasonal variation. 


Areal, seasonal, and long-term variations in the 
specific conductance of surface and groundwater 
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in the Arkansas River basin of Colorado were 
evaluated and relations of specific conductance to 
stream-flow and to concentrations of dissolved 
solids and major ions were determined as part of 
an effort to develop a comprehensive hydrologic 
model of the basin. Mean specific conductance of 
surface and groundwater was smallest in the upper 
basin and increased downstream. Smallest mean 
specific conductance occurred during summer 
runoff, and largest mean specific conductance oc- 
curred during spring and fall low flows. Trends in 
specific conductance occurred at 18 of 31 surface- 
water stations and in flow-adjusted specific con- 
ductance at 14 of 24 surface-water stations. Loga- 
rithmic relations of specific conductance to stream- 
flow were determined for 69 stations. Significant 
seasonal differences in the relations illustrate the 
effect of basin characteristics on the relation of 
specific conductance to streamflow. Relations of 
specific conductance to dissolved-solids concentra- 
tion were determined for 28 surface-water stations 
and for groundwater in alluvial aquifers along the 
Arkansas River. Relations of specific conductance 
to concentrations of major ions were determined 
for 26 surface-water stations and for groundwater 
in alluvial aquifers along the Arkansas River. 
(USGS) 

W89-02599 


COMPUTER-PROGRAM DOCUMENTATION 
OF AN INTERACTIVE-ACCOUNTING MODEL 
TO SIMULATE STREAMFLOW, WATER 
QUALITY, AND WATER-SUPPLY OPER- 
ATIONS IN A RIVER BASIN, 

Geological Survey, Denver, CO. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W89-02600 


METAL SPECIATION: THEORY, ANALYSIS 
AND APPLICATION. 

For primary bibliographic entry see Field 5B. 
W89-02640 


THERMODYNAMIC CALCULATIONS WITH 
SPECIAL REFERENCE TO THE AQUEOUS 
ALUMINUM SYSTEM, 

Umea Univ. (Sweden). Dept. of Inorganic Chemis- 
try. 

L. O. Ohman, and S. Sjoberg. 

IN: Metal Speciation: Theory, Analysis and Appli- 
cation. Lewis Publishers, Chelsea, Michigan. 1988. 
p 1-40, 15 fig, 3 tab, 84 ref. 


Descriptors: *Acid rain effects, *Thermodynamics, 
*Aluminum, *Chemical reactions, *Metal com- 
plexes, *Path of pollutants, Molecular structure, 
Chemical properties, Computer models, Mathe- 
matical models. 


Chemical modeling based on thermodynamic cal- 
culations has potential for the understanding and 
prediction of behavior of metal ions in natural 
waters. Examples are given for the aluminum ion. 
From having been regarded as relatively harmless, 
recent findings have revealed aluminum to be one 
of the most serious threats in acidified surface 
waters. Equilibrium models and equilibrium con- 
stants are discussed, as well as homogeneous com- 
plexation equilibria with OH(-), inorganic ligands, 
and organic ligands. Also reviewed are redox equi- 
libria, heterogeneous equilibria, and complexation 
at hydrous particle surfaces. Although much valu- 
able information concerning the aqueous behavior 
of metal ions can be obtained using different types 
of linearized two-dimensional plots, a more com- 
prehensive and unbiased treatment of a multicom- 
ponent, multiphase equilibrium system necessitates 
the use of a computerized model. A number of 
calculations describe the aqueous behavior of alu- 
minum in systems of relevance to bio-uptake in 
man and to behavior in natural waters. Because the 
environmental interest in aluminum is relatively 
recent and its aqueous chemistry is quite compli- 
cated, the thermodynamic data base for this ele- 
ment is still incomplete. (See also W89-02640) 
(VerNooy-PTT) 

W89-02641 


COORDINATION CHEMISTRY AT THE 
SOLID/SOLUTION INTERFACE, 

Stanford Univ., CA. Dept. of Civil Engineering. 
For primary bibliographic entry see Field SB. 
W89-02642 


INTRODUCTION TO INTERACTIONS OF OR- 
GANIC COMPOUNDS WITH MINERAL SUR- 
FACES, 

Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental Engineering. 

For primary bibliographic entry see Field SB. 
W89-02643 


REACTIONS AND TRANSPORT OF TRACE 
METALS IN GROUNDWATER, 

Clarkson Univ., Potsdam, NY. Dept. of Civil and 
Environmental Engineering. 

For primary bibliographic entry see Field 5B. 
W89-02644 


COMPARISON OF ANODIC STRIPPING VOL- 
TAMMETRY SPECIATION DATA WITH EM- 
PIRICAL MODEL PREDICTIONS OF PCU, 
North Carolina Univ., Chapel Hill. Dept. of Envi- 
ronmental Sciences and Engineering. 

For primary bibliographic entry see Field 7B. 
W89-02646 


MEASUREMENTS OF BINDING SITE CON- 
CENTRATIONS IN HUMIC SUBSTANCES, 
Georgia Inst. of Tech., Atlanta. School of Geo- 
physical Sciences. 

For primary bibliographic entry see Field 7B. 
W89-02647 


PARTITIONING OF TRACE METALS IN SEDI- 
MENTS. 


Quebec Univ., Sainte-Foy. 
For primary bibliographic entry see Field 5B. 
W89-02649 


TRANSPORT, BIOACCUMULATION, AND 
TOXICITY OF METALS AND METALLOIDS 
IN MICROORGANISMS UNDER ENVIRON- 
MENTAL STRESS, 

Gray Freshwater Biological Inst., Navarre, MN. 
For primary bibliographic entry see Field 5B. 
W89-02652 


METAL TREATMENT AND RECOVERY, 
Illinois Inst. of Tech., Chicago. Pritzker Dept. of 
Environmental Engineering. 

For primary bibliographic entry see Field 5D. 
W89-02653 


NEW DIRECTIONS IN KARST. 
For primary bibliographic entry see Field 2F. 
W89-02728 


ALKALINITY MEASUREMENTS IN 
WATER STUDIES, 

Lancaster Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2F. 
W89-02729 


KARST 


CONTROLS ON THE COMPOSITION OF 
AUTHIGENIC PERCOLATION WATER IN 
THE BURREN, IRELAND, 

Bristol Univ. (England). Dept. of Geography. 

P. L. Smart, H. Friederich, and S. T. Trudgill. 

IN: New Directions in Karst. Geo Books, Nor- 
wich, England. 1986. p 17-47, 11 fig, 4 tab, 47 ref. 


Descriptors: *Geochemistry, *Water chemistry, 
*Karst, *Caves, *Ireland, Chemical properties, 
Limestone, Calcium, Carbon dioxide, Percolating 
water, Cations, Sodium, Potassium, Magnesium, 
Calcareous soils, Sulfates. 


Samples of authigenic percolation water were col- 


lected from diffuse seepages and cave drips 
throughout the karst area of the Burren, County 
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Clare, Ireland. They were subdivided into six 
classes, based on the soil and vegetation cover 
overlying the limestone, comprising Bare Pave- 
ments, Vegetated Pavements, Thin Mineral Soils, 
Calcareous Drift, Shale Drift and in situ Shale 
Cover. Three processes were identified as control- 
ling the concentration of the major ions present in 
the samples: evaporative concentration of rainfall; 
cation exchange in the soil; and weathering of the 
limestone and shale bedrock. Chloride and sulfate 
concentrations were controlled largely by the first 
of these processes, although oxidation of pyrites 
present in the shales gave significant non-carbonate 
hardness from sulfuric acid. Sodium, potassium and 
magnesium concentrations were affected by cation 
exchange in the soil, but fertilizer applications in- 
creased the concentrations at Calcareous Drift 
sites. Calcium concentrations in most waters were 
controlled by the PCO2 of the overlying soil, 
which was highest for the thick, continuous agri- 
cultural soils, and lowest for the discontinuous 
gryke soils of the Bare Pavements. Ground air was 
important in reducing short-term temporal changes 
in PCO2, and ensuring open-system solution of the 
limestone. (See also W89-02728) (Author’s ab- 
stract) 

W89-02730 


CHEMICAL WEATHERING OF THE EAST 
YORKSHIRE CHALK, 

London Univ. (England). Dept. of Geography. 
J. I. Pitman. 

IN: New Directions in Karst. Geo Books, Nor- 
wich, England. 1986. p 77-113, 12 fig, 9 tab, 62 ref. 


Descriptors: *Chalk, *Yorkshire, *England, *Geo- 
chemistry, *Karsthydrology, *Weathering, Aqui- 
fer characteristics, Confined aquifers, Geohydro- 
logy, Karst, Groundwater, Carbon dioxide, Ion 
exchange, Calcium, Sodium, Potassium, Carbon- 
ates, Nitrates, Magnesium, Chemical properties. 


The chalk groundwater aquifer of East Yorkshire 
exhibits three major hydrogeochemical zones char- 
acterized by distinctive water chemical composi- 
tions. Zone 1 is coincident with the unconfined 
aquifer, with an area of 822 sq km. Here, Ca(+2) 
concentrations average 93 mg/l, HCO3(-) 235 mg/ 
1, and all samples are saturated with calcite at mean 
log pCO2 of -2.02. Recharge waters (rain) contrib- 
ute most of the 12.3 mg/l of SO4(--) and are acid 
(pH 4.83 + or - 1.55). Measured soil log pCO2 are 
predictable from the equation -2.50 + 0.044T for 
arable soils. Shallow groundwaters that are pre- 
dominantly open to soil CO2, have higher Ca(+2) 
(approximately 126 mg/l) and HCO3(-) levels (211 
mg/}) and are saturated with calcite (log SIc -0.02) 
at an average log pCO2 of -2.08; deeper scarpfoot 
springs (Ca(+2) 133 mg/l) probably evolve under 
closed CO2 conditions (log pCO2 -2.40), and are 
undersaturated with calcite (log SIc-0.27). Zone 2 
is the 3-5 km wide semi-confined artesian flow area 
on the chalk dip slope. Groundwater composition 
changes rapidly within this zone: (Ca+2) increases 
to 120 mg/l, HCO3(-) to 212-317 mg/l, with a 
mean log pCO2 of -1.81) associated with oxidation- 
reduction reactions and ion exchange of Na(+) for 
Ca(+2). This is a zone of very active solutional 
activity. In zone 3, the fully confined aquifer, 
equilibrium with calcite is maintained by a combi- 
nation of cation exchange of Ca+2) for 2(Na(+) 
+ K(+) and calcite deposition, so that dissolved 
Ca(+2) decreases to 70 mg/1. Carbonate ion activ- 
ity is increased by increased pH and HCO3 (to 7.34 
and 370 mg/I respectively) as a result of reduction 
of SO4--) and No3(-). Log pCO2 is kept at -1.81 
by these processes. After correction for atmospher- 
ic inputs average Ca(+2) fluxes from Givendale 
are 315 kg/ha/yr, equivalent to a surface lowering 
rate of about 39 mm in 1000 years. Chemical mass 
balance calculations suggest that low magnesium 
calcite is preferentially dissolved, with some sec- 
ondary calcite precipitation. (See also W89-02728) 
(Author’s abstract) 

W89-02731 


PHYTOKARST, BLUE-GREEN ALGAE AND 
LIMESTONE WEATHERING, 

University Coll., London (England). Dept. of Ge- 
ography. 





H. A. Viles, and T. Spencer. 
IN; New Directions in Karst, Geo Books, Nor- 
wich, England. 1986. p 115-140, 5 fig, 3 tab, 81 ref. 


Descriptors: *Lichens, *Algae, *Karst, *Atolls, 
*Weathering, Reefs, Limestone, Phytoplankton, 
Carbonates, Indian Ocean, Grand Cayman Island, 
Intertidal areas, Colonization, Ecology, Caribbean 
Sea, Subtidal areas, Cyanophyta. 


A micro-organic layer, dominated by blue-green 
algae or lichens, is found on most carbonate sub- 
strates and appears to influence limestone weather- 
ing. With advances in taxonomy and microscopy, 
the nature of this layer can now be more accurate- 
ly defined. Studies on Aldabra Atoll, Indian Ocean 
and Grand Cayman Island, Caribbean Sea, have 
shown that algal colonization rates are rapid in 
subtidal and intertidal environments. However, 
colonization rates are much slower on subaerial 
surfaces and it is unlikely that phytokarst land- 
scapes are solely the product of blue-green algae. 
(See also W89-02728) (Author’s abstract) 
W89-02732 


CHEMICAL EROSION IN TOWER KARST 
TERRAIN, KINTA VALLEY, PENINSULAR 
MALAYS) 

Saint er a Coll., 
Dept. of Geography. 

For primary Eibllographic entry see Field 2J. 
W89-02738 


Lampeter (Wales). 


RAPID SUBSURFACE FLOW AND STREAM- 
FLOW SOLUTE LOSSES IN A MIXED EVER- 
GREEN FOREST, NEW ZEALAND, 

Ministry of Works and Development, Christ- 
church (New Zealand). 

For primary bibliographic entry see Field 2G. 
'W89-02890 


HYDROLOGY AND SOLUTE UPTAKE IN 
HILLSLOPE SOILS ON MAGNESIAN LIME- 
STONE: THE WHITWELL WOOD PROJECT, 
Sheffield Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2G. 
W89-02891 


DYNAMICS OF WATER CHEMISTRY IN 
HARDWOOD AND PINE ECOSYSTEMS, 
Southeastern Forest Experiment Station, Ashe- 
ville, NC. Coweeta Hydrologic Lab. 

W. T. Swank, and W. T. S. Scott-Swank. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
35-346, 6 tab, 33 ref. NSF grant DEB 7904537. 


Descriptors: *Soil-water plant relationships, 
*Forest hydrology, *Water chemistry, *Soil water, 
*Weathering, *Geomorphology, Ecosystems, Pine 
trees, Hardwood, Soils, Denudation, Seasonal vari- 
ation, Forests, Vegetation, Fluvial geomorpho- 
logy, Soil chemistry, Ions. 


The seasonal changes in water chemistry during 
the passage of water through one mixed hardwood 
and two different pinewood forests in the United 
States are described. The greatest change in ion 
concentrations occurs during the growing season 
when plant uptake and other biological processes 
are most active. Patterns of cation changes through 
compartments are generally similar for the three 
forest types, but there are a few exceptions. Pat- 
terns are most different for ions such as NO3 and 
SO4 which are mediated by microbial transforma- 
tions. The forest canopy and litter-soil interface are 
major compartments of ion exchange. The pres- 
ence, absence, and type of forest vegetation can 
substantially alter the chemical composition of 
water before it reaches the underlying saprolite 
rock and bedrock. These alterations may influence 
weathering rates and solutional denudation. (See 
also W89-02880) (Author’s abstract) 

W89-02900 


VARIABLE SOLUTE SOURCES AND HYDRO- 
LOGICAL PATHWAYS IN A COASTAL SUB- 
ALPINE ENVIRONMENT, 


T. M. Gallie, and H. O. Slaymaker. 

IN: Catchment Experiments in Fluvial Geomor- 
phology. Geo Books, Norwich, England. 1984. p 
347-357, 2 fig, 1 tab, 15 ref. 


Descriptors:  *Soil-water-plant _ relationships, 
*Solute transport, *Water chemistry, *Forest hy- 

drology, *Geomorphology, *Soil waters, Soils, 

Vegetation, Watersheds, Hydrology, Solutes, Flu- 
ial geomorphology, Catchment areas, 

Coastal streams, Alpine regions. 


Sources and pathways of solutes within a 2 ha 
subalpine watershed in southwestern British Co- 
lumbia are described. Observations indicate that 
water flowpaths are non-uniform in time and 
space. Spatial sampling of solutes confirms that 
surface, soil and groundwater movements and 
mixing are complex phenomena. It is concluded 
that poet ogee complexes are rational sam- 
pling units for hydrologic process studies in small 
watersheds, that unsaturated, transient saturated 
and permanently saturated soil water zones are 
useful solute sampling units, and that channel- 
based sampling programs should supplement rather 
than supercede slope-based sampling programs. 
(See also W89-02880) (Author’s abstract) 
W89-02901 


HYDROCHEMICAL CHARACTERISTICS OF A 
DARTMOOR HILLSLOPE, 

Plymouth Polytechnic (England). Dept. of Geo- 
graphical Sciences. 

For primary bibliographic entry see Field 2E. 
W89-02903 


CHARACTERIZATION OF COLLOIDS IN 
GROUNDWATER, 

Technische Univ. Muenchen, Garching (Germany, 
F.R.). Lehrstuhl und Inst. fuer Radiochemie. 

J. I. Kim, G. Buckau, and R. Klenze. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-752265. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. RCM 01687, July 1987. 29p, 14 fig, 1 
tab, 14 ref. MIRAGE Contract Fl 1W-0067-D(B). 


Descriptors: *Colloids, *Water chemistry, 
*Groundwater chemistry, *Geochemistry, *Laser 
induced photoacoustic spectroscopy, Aquifers, 
Chemical analysis, Humic acids, Heavy metals, 
Americium, Spectroscopy. 


Natural colloids in the Gorleben aquifer systems 
were investigated for their chemical composition, 
quantification and size distribution. Humic sub- 
stances appear to be the major organic materials in 
these groundwaters, generating humic colloids 
which were identified as humic acid (and fulvic 
acid) loaded with a large number of trace metal 
ions. These metal ions include natural homolo 

of actinides and some fission products in trivalent, 
tetravalent and hexavalent state. Concentrations of 
trivalent and tetravalent heavy metal ions are lin- 
early correlated with the dissolved organic carbon 
(DOC) concentration in different groundwaters. 
The DOC was present as humic colloids. The 
Am(3+) ions introduced in such a groundwater 
readily undergo the generation of its pseudocol- 
loids through sorption or ion exchange reactions 
with humic colloids. The chemical behavior of 
Am(III), being similar to the trivalent metal ions, 
e.g. Fe(3+), REE etc. found in natural colloids, 
was investigated by laser induced photoacoustic 
spectroscopy (LPAS). The quantification of col- 
loids in three different groundwaters (from Ispra, 
Markham Clinton and Felslabor Grimsel) was also 
studied by LPAS. Bi-distilled water and one of the 
Gorleben groundwaters, Gohy 1011, were used for 
comparison. This groundwater contains the least 
amount of natural colloids of all Gorleben ground- 
waters investigated. An indirect quantification is 
made by comparison of the LPAS results with 
experiment from Latex solution. (Lantz-PTT) 
W89-02998 


HYDROGEOCHEMISTRY OF THE UPPER 
PART OF THE FORT UNION GROUP IN THE 
GASCOYNE LIGNITE STRIP-MINING AREA, 
NORTH DAKOTA, 


WATER CYCLE—Field 2 
Chemical Processes—Group 2K 


For primary bibliographic entry see Field 4C. 
W89-03026 


HYDROLOGY AND CHEMISTRY OF SELECT- 
ED PRAIRIE WETLANDS IN THE COTTON- 
WOOD LAKE AREA, STUTSMAN COUNTY, 
NORTH DAKOTA, 1979-82, 

Geological Survey, Lakewood, CO. 

For primary bibliographic entry see Field 2H. 
W89-03035 


ATMOSPHERIC, GEOLOGICAL, ae 
AND ANTHROPOGENIC EFFECTS 
GROUNDWATER QUALITY IN 

Geologian Tutkimuskeskus, Espoo (Finiand). 
Dept. of Geochemistry. 


For primary bibliographic entry see Field 5B. 
W89-03076 


CLOGGING PROBLEMS IN GROUNDWATER 
HEAT PUMP SYSTEMS IN SWEDEN, 

Chalmers Univ. of Technology, Goeteborg 
(Sweden). Dept. of Geology. 

For primary bibliographic entry see Field 2F. 
W89-03089 


FATE OF ADDED ALKALINITY DURING 
NEUTRALIZATION OF ACID 

Cornell Univ., Ithaca, NY. Dept. of Environmen- 
tal Engineering. 

For [org bibliographic entry see Field 5G. 
W89-03111 


TEMPERATURE DEPENDENCE OF LIQUID 
FILM COEFFICIENT FOR GAS TRANSFER, 
Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

E. I. Daniil, and J. S. Gulliver. 

Journal of Environmental Engineering (ASCE) 
JOEDDU, Vol. 114, No. 5, p 1224-1229, October 
1988. 1 fig, 16 ref. NSF Grant. 


Descriptors: *Mathematical models, *Aeration, 
*Path of pollutants, *Fate of pollutants, Gas trans- 
fer, Temperature y, Schmidt number, 
Surface film, Correction factors. 


Gas transfer between the atmosphere and underly- 
ing water bodies is important because it affects 
water quality, climate, and the fate of toxic pollut- 
ants. Physical properties of the liquid and gas 
phases that influence gas transfer are temperature- 
dependent. Empirical equations are usually used to 
account for the temperature variation. Models for 
the temperature correction factor are compared 
and their corresponding applicabilities are deter- 
mined. From this comparison of models and equa- 
tions for the prediction of a temperature correction 
factor, it is concluded that an equation with a 
dependence, derived theoretically and verified ex- 
perimentally, is the appropriate one to be used for 
the conversion of data from one temperature to 
another. The equation currently used, which is a 
purely empirical equation for oxygen transfer, 
gives nearly identical results. The dependence on 
the square root of Sc indicates that the temperature 
on Sane S Seas Oe eee © 
os only on water properties. ition, it 
allows the translation of gas transfer coefficients 
between various gases. (Brock-PTT) 

W89-03112 


INTERACTIONS OF ORGANIC MATTER AND 
ALUMINUM IONS IN ACID FOREST SOIL 
SOLUTIONS: METAL COMPLEXATION, 
FLOCCULATION, AND PRECIPITATION, 
Goettingen Univ. (Germany, F.R.). Inst. fuer Bo- 
denkunde und Waldernaehrung. 

J. Ares, and W. Ziechman. 

Soil Science SOSCAK, Vol. 145, No. 6, p 437-447, 
June 1988. 5 fig, 3 tab, 22 ref. 


Descriptors: *Soil chemistry, *Forest soils, * Acidi- 
ty, *Organic matter, *Aluminum, Potentiometers, 
Precipitation, Flocculation, Metal complexation, 
Lysimeters, Hydrogen ion concentration. 





Field 2—WATER CYCLE 


Group 2K—Chemical Processes 


F potentiometry was used to analyze samples of 
ultrafiltered organic material obtained from lysime- 
ter solutions during a growing season in two forest 
soils of different acidity. F potentiometry is a 
newly developed technique that allows the specia- 
tion of Al in the presence of complexes of un- 
known thermodynamic characteristics. The sam- 
ples were analyzed for the amount of bound Al 
after known amounts had been added. All samples 
were separately studied with gel chromatography, 
to quantify the occurrence of precipitation and 
flocculation phenomena. These were performed 
after buffering the samples to the pH ranges usual- 
ly occurring in the soil solution during a growing 
season. The original pH of the samples and the Al 
content were also measured. Results regarding the 
intensity of Al binding and the formation of preci- 
pitates in 62 samples are shown. The variance of 
the variable describing the intensity of precipita- 
tion was significantly split among the different 
factors affecting it, namely the pH of the treat- 
ment, the amounts of bound and free Al, and a 
covariant representing unspecified site differences. 
All these factors are important in defining the 
precipitation and mobility of the organic matter in 
the solution of the upper forest soils studied. These 
have implication for the interpretation of processes 
related to organic matter turnover and Al mobility 
in the upper soil. (Author’s abstract) 

W89-03126 


XANTHENE DYE CHEMILUMINESCENCE 
FOR DETERMINATION OF FREE CHLORINE 
IN WATER, 

Tokyo Metropolitan Univ. (Japan). Dept. of Indus- 
trial Chemistry. 

For primary bibliographic entry see Field 7B. 
W89-03183 


CYCLING OF METHANE, CARBON MONOX- 
IDE, NITROUS OXIDE, AND HYDROXYLA- 
MINE IN A MEROMICTIC, COASTAL 
LAGOON, 

Oregon State Univ., Corvallis. Coll. of Oceanogra- 


phy. 
For primary bibliographic entry see Field 2L. 
W89-03191 


HYDROGEN (H2) DISTRIBUTIONS IN THE 
CARMANS RIVER ESTUARY, 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

For primary bibliographic entry see Field 2L. 
W89-03194 


PU(239,240) RESIDENCE TIMES IN FRESH- 
WATERS AND ACCUMULATION IN SHIELD 
LAKE SEDIMENTS, 

Atomic Energy of Canada Ltd., Chalk River (On- 
tario). Chalk River Nuclear Labs. 

For primary bibliographic entry see Field 2H. 
W89-03209 


PREDICTION OF PHOSPHORUS RELEASE 
RATES FROM TOTAL AND REDUCTANT- 
SOLUBLE PHOSPHORUS IN ANOXIC LAKE 
SEDIMENTS, 

York Univ., Downsview (Ontario). Faculty of Sci- 
ence. 

For primary bibliographic entry see Field 2H. 
W89-03210 


EFFECT OF PH ON SPECIATION AND TOX- 
ICITY OF ALUMINUM TO RAINBOW TROUT 
(SALMO GAIRDNERD, 

Alberta Environment, Edmonton. Standards and 
Approvals Div. 

For primary bibliographic entry see Field 5C. 
W89-03213 


EFFECTS OF LIMING ON THE DISTRIBU- 
TION OF CADMIUM IN WATER, SEDIMENT, 
AND ORGANISMS IN A SWEDISH LAKE, 
National Swedish Environment Protection Board, 
Solna. Trace Metal Lab. 

For primary bibliographic entry see Field 5B. 


W89-03224 


SCALED CHRYSOPHYTES (CHRYSOPHY- 
CEAE) AS INDICATORS OF PH IN SUDBURY, 
ONTARIO, LAKES, 

Trent Univ., Peterborough (Ontario). 
Aquatic Research Centre. 

For primary bibliographic entry see Field 5A. 
W89-03227 


Trent 


PHOSPHOROUS FLUX FROM LAKE SEDI- 
MENTS: EFFECT OF EPIPELIC ALGAL 
OXYGEN PRODUCTION, 

Michigan State Univ., Hickory Corners. W.K. 
Kellogg Biological Station. 

For primary bibliographic entry see Field 2H. 
W89-03248 


METHANE CYCLING IN THE SEDIMENTS 
OF LAKE WASHINGTON, 
Washington Univ., Seattle. School of Oceanogra- 


phy. 
For primary bibliographic entry see Field 2H. 
W89-03249 


KINETIC CONTROL OF DISSOLVED PHOS- 
PHATE IN NATURAL RIVERS AND ESTU- 
ARIES: A PRIMER ON THE PHOSPHATE 
BUFFER MECHANISM, 

Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

P. N. Froelich. 

Limnology and Oceanography LIOCAH, Vol. 33, 
3 4, Part 2, p 649-668, July 1988. 7 fig, 6 tab, 103 
ref. 


Descriptors: *Water chemistry, *Sorption, *Nutri- 
ent transport, *Rivers, *Estuaries, *Phosphates, 
Reviews, Kinetics, Adsorption. 


Information is reviewed concerning the phosphate 
buffer mechanism as a significant natural process in 
transporting potentially available phosphorus to 
the sea. The systematics of phosphate buffering 
reactions with an emphasis on the first order bio- 
geochemical implications for natural, unperturbed 
systems is described. The extent to which phos- 
phate concentrations are controlled by phosphate 
buffering is evaluated and the quantitative flux of 
particulates is estimated. The release of sorbed 
phosphate to estuarine waters is quantified and 
compared with observations in natural estuaries. 
The primary mode of interaction of dissolved 
phosphate with fluvial inorganic suspended parti- 
cles is via a reversible two-step sorption process. 
The first step, adsorption/desorption on surfaces, 
has fast kinetics (minutes-hours). The second step, 
solid-state diffusion of adsorbed phosphate from 
the surface into the interior of particles, has slow 
kinetics (days-months) and is dependent on the 
time history of the previous surface sorption and 
the chemistry of the solid diffusional layer. Natural 
clay particles with a surficial armoring of reactive 
iron and aluminum hydroxyoxides resulting from 
chemical weathering of rocks and soils have a high 
capacity for absorbing phosphate in the second 
step and for maintaining low ‘equilibrium phos- 
phate concentrations’ in solution. Extrapolation of 
laboratory sorption and extraction experiments 
with natural soils and suspended sediments to the 
environment suggests that the phosphate concen- 
trations of unperturbed turbid rivers are controlled 
near the dynamic equilibrium phosphate concen- 
tration of their particles and that fluvial suspended 
particles ‘at equilibrium’ contain up to 10 micro- 
mol-P/g that is desorbable. Release of this phos- 
phate from particles entering the sea produces the 
characteristic shape and magnitude of input pro- 
files of dissolved phosphate observed in unper- 
turbed estuaries. On a global scale, fluvial particu- 
lates could transport from 1.4 to 14 times 10 to the 
tenth power mol/yr of reactive phosphate to the 
sea, some 2-5 times more than that in the dissolved 
load alone. (Miller-PTT) 

W89-03253 


NITROGEN FIXATION IN FRESHWATER, ES- 
TUARINE, AND MARINE ECOSYSTEMS: 1. 
RATES AND IMPORTANCE, 


Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

For primary bibliographic entry see Field 2H. 
W89-03254 


NITROGEN FIXATION IN FRESHWATER, ES- 
TUARINE, AND MARINE ECOSYSTEMS: 2. 
BIOGEOCHEMICAL CONTROLS, 

Cornell Univ., Ithaca, NY. Section of Ecology and 
Systematics. 

For primary bibliographic entry see Field 2H. 
W89-03255 


FACTORS CONTROLLING THE BIOGEOCHE- 
MICAL CYCLES OF TRACE ELEMENTS IN 
FRESH AND COASTAL MARINE WATERS AS 
REVEALED BY ARTIFICIAL RADIOISO- 
TOPES, 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

For primary bibliographic entry see Field 2H. 
W89-03263 


IODINE SPECIATION IN CHESAPEAKE BAY 
WATERS, 
Delaware Univ., Lewes. Coll. of Marine Studies. 
For primary bibliographic entry see Field 2L. 
W89-03277 


MASS BALANCE OF HEAVY METALS IN THE 
SETO INLAND SEA, JAPAN, 

Government Industrial Research Inst., Chugoku, 
Kure (Japan). 

For primary bibliographic entry see Field 5B. 
W89-03278 


DETERMINATION OF TIN IN ENVIRON- 
MENTAL SAMPLES BY GRAPHITE FURNACE 
ATOMIC ABSORPTION AND INDUCTIVELY 
COUPLED PLASMA-MASS SPECTROMETRY, 
Toronto Univ. (Ontario). Dept. of Geology. 

For primary bibliographic entry see Field 5A. 
W89-03303 


DEGRADATION OF BROMOFORM AND 
CHLORODIBROMOMETHANE IN A CATA- 
LYZED H2-WATER SYSTEM, 

Harbor Branch Oceanographic Institution, Inc., 
Fort Pierce, FL. 

T. C. Wang, C. K. Tan, and M. C. Liou. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 4, p 563-568, 
October 1988. 4 fig, 2 tab, 11 ref. 


Descriptors: *Methane, *Adsorption, *Catalysts, 
*Halogens, *Chemical reactions, Bromoform, 
Langmuir adsorption model, Trihalomethanes, 
Isotherms. 


The Langmuir adsorption model was applied to 
describe the reaction mechanism of CH4 generated 
from trihalomethanes in a hydrogen enriched en- 
closure. Blank tests with CHBr3 and CHCIBr2 in 
the H2-water system without catalysts were per- 
formed. The samples analyzed after 24 hours of 
agitation showed that most of the starting sub- 
strates were not completely reduced to CH4. Ap- 
proximately 5% and 18% of both substrates were 
reduced to CH4, respectively. The results indicate 
that hydrogen alone is not an effective reducing 
reagent. In this reduction study, H2 molecules 
introduced into the catalyst particle could be disas- 
sociated with metal bonded hydrogen atoms. 
These active species, surface-bound atoms, could 
then reduce the halogenated methanes to CH4. 
The reduction of CH3 to CH4 can be described as 
the formation of the adsorbed CHX3 on the cata- 
lyst sites and follows a simple Langmuir isotherm 
behavior. It is shown that colloidal platinum is an 
effective catalyst in reducing CHX3 to CH4 in a 
H2 enriched enclosure at room temperature. The 
Langmuir adsorption model can be applied to this 
reduction process. (Miller-PTT) 

W89-03311 
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MULTIDECADE TREND-MONITORING PRO- 
GRAM FOR CHESAPEAKE BAY, A TEMPER- 
ATE EAST COAST ESTUARY, 
Environmental Protection Agency, 
MD. Chesapeake Bay Program. 

For primary bibliographic entry see Field 7A. 
W89-02324 


Annapolis, 


ESTUARINE INVERTEBRATES AND FISH: 
SAMPLING DESIGN AND CONSTRAINTS 
FOR LONG-TERM MEASUREMENTS OF 
POPULATION DYNAMICS, 
Smithsonian Environmental 
Edgewater, MD. 

A. H. Hines, P. J. Haddon, J. J. Miklas, L. A. 
Wiechert, and A. M. Haddon. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 140-164, 11 fig, 4 tab, 
39 ref. 


Research Center, 


Descriptors: *Monitoring, *Data collection, *Eco- 
systems, *Chesapeake Bay, *Population dynamics, 
Estuaries, Fish, Long-term planning, Invertebrates. 


The first 5 to 6 years of a long-term data set are 
presented for invertebrates and fish representing an 
array of physiological tolerances, trophic levels, 
and life history strategies in a lower mesohaline 
subestuary of Chesapeake Bay. Population abun- 
dances were estimated for infaunal invertebrates, 
for nearshore fish, and for epibenthic fish and 
crabs. Physical/chemical parameters of estuarine 
water were monitored continuously. Variation as- 
sociated with seasonal cycles was accounted for, 
and the effects of year, station, and salinity on 
population abundances was tested. The study 
period spanned a multiyear period of regional 
drought in the 1980s, which resulted in markedly 
increased salinities and reflected a greater devi- 
ation from the long-term average than reduced 
salinities during the major storms of the 1970s. 
Analysis of variance and covariance models ac- 
counted for 12 to 82% of the variation in popula- 
tion abundance, depending on the species. All but 
two species showed significant differences in popu- 
lation abundances among years for 19 infaunal 
invertebrate species, 18 species of nearshore fish, 
and 5 species of epibenthic fish and crabs. Most 
species exhibit severalfold differences in abun- 
dances among years. About half of the infaunal 
species, several of the nearshore fish, and 4 epi- 
benthic species showed significant responses to 
elevated salinities. However, despite the overall 
importance of salinity on estuarine systems, only a 
small fraction of the variation in any one species 
was explained by salinity change (1 to 6%). Sever- 
al possible factors that explain the failure to ac- 
count for more of the population variation by 
salinity are listed. (See also W89-02317) (Author’s 
abstract) 

W89-02327 


DEVELOPMENT, MANAGEMENT, AND 
ANALYSIS OF A LONG-TERM ECOLOGICAL 
RESEARCH INFORMATION BASE: EXAMPLE 
FOR MARINE MACROBENTHOS, 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
For primary bibliographic entry see Field 10D. 
W89-02329 


HYDROGEOLOGICAL MAPPING IN COAST- 
AL AREAS, 

Rijks Geologische Dienst, Haarlem (Netherlands). 
For primary bibliographic entry see Field 2F. 
W89-02390 


DATA ON THE DISTRIBUTION AND ABUN- 
DANCE OF SUBMERSED AQUATIC VEGETA- 
TION IN THE TIDAL POTOMAC RIVER AND 
ESTUARY, MARYLAND, VIRGINIA, AND THE 
DISTRICT OF COLUMBIA, 1986, 

ane Survey, Reston, VA. Water Resources 

iv. 
For primary bibliographic entry see Field 7C. 


W89-02511 


FLOW SIMULATION MODEL OF THE TIDAL 
POTOMAC RIVER, 

Geological Survey, Reston, VA. Water Resources 
Div. 

R. W. Schaffranek. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Supply Paper 2234-D, 
1987. 41p, 15 fig, 4 tab, 5 ref. 


Descriptors: *Potomac River, *Tidal flushing, *Es- 
tuaries, *Model studies, Flow model, Transport, 
Tides, Water circulation, Simulation. 


A one-dimensional model capable of simulating 
flow in a network of interconnected channels has 
been applied to the tidal Potomac River including 
its major tributaries and embayments between 
Washington, D.C. and Indian Head, Md. The 
model can be used to compute water-surface eleva- 
tions and flow discharges at any of 66 predeter- 
mined locations or at any alternative river cross 
sections definable within the network of channels. 
In addition, the model can be used to provide tidal- 
interchange flow volumes and to evaluate tidal 
excursions and the flushing properties of the river- 
ine system. Comparisons of model-computed re- 
sults with measured water-surface elevations and 
discharges demonstrate the validity and accuracy 
of the model. Tidal-cycle flow volumes computed 
by the calibrated model have been verified to be 
within an accuracy of plus or minus 10 percent. 
Quantitative characteristics of the hydrodynamics 
of the tidal river are identified and discussed. The 
comprehensive flow data provided by the model 
can be used to better understand the geochemical, 
biological, and other processes affecting the river’s 
water quality. (USGS) 

W89-02529 


HYDRODYNAMICS OF ESTUARIES, 
VOLUME I: ESTUARINE PHYSICS. 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
CRC Press, Boca Raton, FL. 1988. 163p. Edited 
by Bjorn Kjerfve. 


Descriptors: *Estuaries, *Hydrodynamics, Topog- 
raphy, Physical properties. 


This book is one of two volumes which attempt to 
summarize many of the prevalent concepts and 
approaches in the investigation into hydrodyna- 
mics and physical processes of estuaries. This first 
volume focuses on estuarine physics and physical 
processes and interpretations. Engineering applica- 
tions to estuaries are, for the most part, intentional- 
ly downplayed. These books should prove useful 
to oceanography students, research workers in the 
field, and to persons charged with the management 
of estuarine resources. (See W89-02683 thru W89- 
02692) (Davis-PTT) 

W89-02682 


DYNAMICS OF PARTIALLY MIXED ESTU- 
ARIES, 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

R. E. Wilson. 

IN: Hydrodynamics of Estuaries, Volume I: Estua- 
rine Physics. CRC Press, Boca Raton, FL. 1988. p 
1-15, 11 fig, 10 ref. 


Descriptors: *Estuaries, *Hydrodynamics, 
*Mixing, Water circulation, Tides, Density, Turbu- 
lence. 


A review of the most basic physical processes 
controlling the residual nontidal circulation in a 
partially mixed estuary is presented. Simple mo- 
mentum and salt balance equations represent the 
major features in the vertical structure of observed 
nontidal currents and salinity defect. Research into 
estuarine dynamics focuses on some of the very 
complex problems involving the description of re- 
sidual flow by nonlinear terms in the equation of 
motion and through bottom friction. This includes 
the interactions between the tidal flow and density 
structure due to the influence of stratification on 
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tidally induced turbulence and mixing. (See also 
W89-02682) (Davis-PTT) 
W89-02683 


DYNAMIC CONTROL BY TOPOGRAPHY IN 
ESTUARIES, 

— Univ. (Sweden). Dept. of Oceanogra- 
phy. 

A. Stigebrandt. 

IN: Hydrodynamics of Estuaries, Volume I: Estua- 
rine Physics. CRC Press, Boca Raton, FL. 1988. p 
17-26, 4 fig, 16 ref. 


Descriptors: *Water circulation, *Hydrodynamics, 
*Channel morphology, *Estuaries, *Topography, 
Tidal effects, Circulation, Freshwater, Seawater, 
Mixing. 


Important ways in which topography controls the 
stratification and circulation in estuaries are sum- 
marized. Since freshwater is less dense than sea- 
water, the freshwater tends to accumulate at the 
top of the water body. In order to efficiently mix 
freshwater into seawater, turbulent mixing process- 
es must be active. Whether or not an estuary will 
be well-mixed depends upon the magnitude of the 
supply of buoyancy and the intensity of the verti- 
cal mixing. A topographical constriction will de- 
crease the horizontal exchange. The flow of buoy- 
ancy out of an estuary is often driven by horizontal 
pressure gradients caused by horizontal gradients 
in buoyancy. The lighter water tends to flow out 
of the estuary and creates a light layer also outside 
the estuary. In some estuaries the fluctuating tidal 
velocities are larger than the baroclinic velocities. 
Barotropic currents in the mouth, caused by sea- 
level variations outside the mouth of the estuary, 
may disturb the steady baroclinic circulation. Seri- 
ous disturbances will occur when fluctuating baro- 
tropic currents have amplitudes larger than the 
baroclinic velocities calculated for the steady baro- 
clinic estuarine circulation. The baroclinic dynam- 
ic control in the mouth is eliminated for shorter or 
longer periods by the fluctuating barotropic cur- 
rent, and during these periods there is essentially 
only one water mass present in the mouth. (See 
also W89-02682) (Davis-PTT) 

W89-02684 


DISPERSION IN SHALLOW ESTUARIES, 
Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL. Div. of Applied Marine Physics. 
J. van de Kreeke. 

IN: Hydrodynamics of Estuaries, Volume I: Estua- 
rine Physics. CRC Press, Boca Raton, FL. 1988. p 
27-39, 6 fig, 29 ref. 


Descriptors: *Shallow water, *Dispersion, *Estu- 
aries, *Water currents, Tidal effects, *Mixing, Cir- 
culation, Freshwater, Turbulence. 


Tides and tidal currents, vertical velocity distribu- 
tion residual currents, vertical mixing, dispersion, 
the advection-dispersion equation for shallow 
water, and residence time are discussed with re- 
spect to dispersion in shallow estuaries. An estuary 
is defined as a semi-enclosed body of water. Tides 
and tidal currents are generated by the combined 
action of the attractive forces of primarily the 
moon and the rotation of the earth-moon system 
about their common center of gravity. The tidal 
current implies the vertically averaged current. 
The residual current or residual circulation is what 
remains of the velocity field after the tidal currents 
have been removed. Residual circulations in shal- 
low estuaries are the results of: wind, nontidal 
forcing at the seaward boundary, nonlinear inter- 
action within the estuary of incoming and reflected 
tidal waves, nonlinear interaction of the tidal 
waves and varying bottom topography in the estu- 
ary, and inflow of freshwater. Vertical mixing is 
associated with turbulence. In shallow waters tur- 
bulence is primarily a result of bottom friction. The 
time a particle released at a location resides in an 
estuary is referred to as the transit time. The transit 
time depends on the phase of the tide at which the 
particle is released. (See also W89-02682) (Davis- 


PTT) 
W89-02685 
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TIDALLY GENERATED ESTUARINE MIXING 
PROCESS 


Plymouth Polytechnic (England). Inst. of Marine 
Studies. 

K. R. Dyer. 

IN: Hydrodynamics of Estuaries, Volume I: Estua- 
rine Physics. CRC Press, Boca Raton, FL. 1988. p 
41-57, 8 fig, 49 ref. 


Descriptors: ‘*Tidal hydraulics, *Estuaries, 
*Mixing, Turbulence, Waves, Wave energy, Cur- 
rents, Internal waves. 


Mixing in estuaries is caused by turbulence pro- 
duced both by the velocity shear resulting from 
bottom friction and by internal shear. The balance 
between the two varies, the former being dominant 
in well-mixed estuaries, and the latter in highly 
stratified estuaries. Since the mixing processes are 
small in scale and fast in action, it is difficult to 
measure them directly. Much of the information 
about them is through extrapolation from laborato- 
ry experiments, or by inference. In turbulent flow 
the velocities are constantly fluctuating in magni- 
tude and direction. Internal waves are often pro- 
duced by the interaction of stratified flow with 
topography. For most tidal situations the gradually 
accelerating flow over a step in bed level will 
produce a series of lee waves whose phase velocity 
upstream just balances the flow velocity. The lee 
waves with shorter wavelengths are gradually dis- 
placed downstream by waves of larger amplitude 
and wavelengths as the velocity increases. As criti- 
cal internal Froude number conditions are ap- 
proached the wave energy is concentrated close to 
the step, the amplitude of the waves grows, and 
they break as an internal hydraulic jump creating 
active mixing which is then advected downstream. 
Internal waves traveling along the estuary after 
generation and release may encounter a high ve- 
locity ebb current, and break. Once they break 
they appear to form elongated interfaces sloping 
gradually upward in a down-estuary direction. If 
there is a regular forcing under subcritical condi- 
tions by tidal flow over a step, waves are produced 
by both phases of the current and move in opposite 
directions. Internal waves may be important fea- 
tures of mixing processes in estuaries, especially 
because their generation sites and the positions 
where they cause mixing may be so separate in 
space and in time. (See also W89-02682) (Davis- 


W89-02686 


TIDAL DYNAMICS OF ESTUARIES, 

Institute for Marine Environmental Research, 
Plymouth (England). 

R. J. Uncles. 

IN: Hydrodynamics of Estuaries, Volume I: Estua- 
rine Physics. CRC Press, Boca Raton, FL. 1988. p 
59-73, 6 fig, 9 ref. 


Descriptors: *Hydrodynamics, *Estuaries, *Tidal 
hydraulics, Bristol Channel, Severn Estuary, Cur- 
rents, Waves, Stokes Drift, Mixing. 


The hydrodynamics of strongly tidal, well-mixed, 
and partly-mixed estuaries are discussed. The dis- 
cussion is based largely on numerical solutions of 
the equations governing tidal flows in shallow 
water, and makes use of data computed for the 
macrotidal Bristol Channel and Severn Estuary, a 
well-mixed estuarine system in the southwest of 
the U.K. The elevations and currents within an 
estuary are not perfect sine waves, but exhibit 
distortion or asymmetry between flood and ebb 
elevations and currents. This feature is due to the 
presence of overtide which are higher tidal har- 
monics of the fundamental tide. Because boundary 
currents and nonlinear currents dominate near the 
mouth, and near the head, respectively, the tidal 
curve is ebb-dominant near the mouth of the 
Severn, and flood-dominant in the upper reaches. 
The flood-dominance of the tidal currents has been 
observed in the upper reaches of many strongly 
tidal estuaries. Nonlinearities in the tidal dynamics 
not only introduce asymmetry into the elevations 
and currents, but also lead to a shift in mean sea 
level. Mean sea level increases progressing up- 
estuary, even in absence of density gradients. This 
is a consequence of frictional drag at the seabed. 
Friction manifests itself in two ways: first, by caus- 


ing the tide to be partially progressive and intro- 
ducing a Stokes drift, and second, by introducing 
asymmetry into the tidal currents. (See also W89- 
02682) (Davis-PTT) 

W89-02687 


ESTUARINE RESIDENCE TIMES, 

Utrecht Rijksuniversiteit (Netherlands). Inst. voor 
Meteorologie en Oceanografie. 

J. T. F. Zimmerman. 

IN: Hydrodynamics of Estuaries, Volume I: Estua- 
rine Physics. CRC Press, Boca Raton, FL. 1988. p 
75-84, 4 fig, 1 tab, 6 ref. 


Descriptors: *Residence times, *Estuaries, *Dis- 
charge, Netherlands, Saline-freshwater interfaces, 
Flushing, Water circulation, Mixing. 


The residence time of an estuary is loosely defined 
as the average time a water parcel spends in the 
estuarine system. A time scale analysis is applied to 
various estuarine systems in the Netherlands. The 
estuary of the river Ems consists of a wide section 
and two branches, one of which gradually goes 
over into the river Ems, whereas the other one, the 
Dollard, is a broad tidal flat with a narrow gully, 
at the end of which a small freshwater discharge is 
present. The river Ems has a seasonally strongly 
varying discharge of 50 to 350 cu m/sec. The 
fluctuating discharge has a pronounced effect on 
the flushing time scale of Ems water derived from 
the salinity distribution. The river section is domi- 
nated by advection for all discharges. The salinity 
distribution at high and low river discharge dem- 
onstrates an accordance with the intrusion length 
scales. The distribution of the local residence times 
equals that of the age of seawater. (See also W89- 
02682) (Davis-PTT) 

W89-02688 


ESTUARINE FRONTS, 

State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

M. J. Bowman. 

IN: Hydrodynamics of Estuaries, Volume I: Estua- 
rine Physics. CRC Press, Boca Raton, FL. 1988. p 
85-132, 45 fig, 48 ref. 


Descriptors: *Saline-freshwater interfaces, *Estu- 
aries, *Mixing, *Estuarine fronts, Model studies, 
Circulation, Water circulation. 


Some of the important physical processes that op- 
erate in several types of estuarine fronts are ex- 
plained. The emergence of a mixing model based 
on the h/cu microns stratification index originally 
derived for study of shelf sea fronts has provided a 
theoretical framework around which to construct a 
better understanding of vertical mixing and the 
physics of tidal mixing estuarine fronts. Fronts in 
estuaries play an important role in estuarine dy- 
namics, and must be included in any comprehen- 
sive dynamical description of circulation and 
mixing. The importance of estuarine fronts be- 
comes most apparent when their biological signifi- 
cance is realized. High data density sampling sur- 
veys using modern instrumentation have provided 
a much clearer understanding of the great com- 
plexity of mixing processes in estuaries. More re- 
search is needed to construct predictive models of 
estuarine circulation and mixing at scales capable 
of resolving the details of frontal dynamics. Fur- 
ther studies are also needed to test the tidal mixing 
frontal theory at differing seasons, and in other 
estuaries of varying scales, latitudes, runoff, and 
geomorphology. (See also W89-02682) (Davis- 


PTT) 
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MODELING OF TIDALLY INDUCED RESIDU- 
AL CURRENTS. 


Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Dept. of Fisheries and Oceans. 

K. T. Tee. 

IN: Hydrodynamics of Estuaries, Volume I: Estua- 
rine Physics. CRC Press, Boca Raton, FL. 1988. p 
133-148, 5 fig, 44 ref. 


Descriptors: *Estuaries, *Model studies, *Water 
currents, *Tidal hydraulics, *Residual currents, 
Circulation patterns. 


Methods for modeling the tidally induced residual 
currents are summarized and typical circulation 
patterns and their associated dynamics for the 
computed residual currents in various coastal 
waters are described. A fully three-dimensional 
tidal model is expensive to run and generally re- 
quires a large computer; thus all detailed studies of 
the tidally-induced residual current involve some 
simplification. Residual currents computed from 
the following models are summarized: narrow estu- 
arine models where cross-channel velocity is ne- 
glected; models for submarine banks and near 
straight coasts where ——- variations are 
neglected; two-dimensio depth-averaged tidal 
models where depth-dependent features are ne- 
glected; and a two-level tidal model where the 
vertical water column is crudely approximated by 
two constant thicknesses. Detailed studies of fully 
three-dimensional tidally-induced residual currents 
are not yet available. (See also W89-02682) (See 
also W89-02682) (Davis-PTT) 

W89-02690 


EULERIAN AND LAGRANGIAN MODELING 
OF ESTUARINE HYDRODYNAMICS, 
Geological Survey, Menlo Park, CA. Water Re- 
sources Div. 

R. T. Cheng. 

IN: Hydrodynamics of Estuaries, Volume I: Estua- 
rine Physics. CRC Press, Boca Raton, FL. 1988. p 
149-159, 6 fig, 27 ref. 


Descriptors: *Model studies, *Eulerian modeling, 
*Lagrangian modeling, *Estuaries, *Hydrodyna- 
mics, San Francisco Bay, California, Water cur- 
rents, Mathematical modeling. 


Modeling of estuarine hydrodynamics is often car- 
ried out in an Eulerian reference frame. The trans- 
port processes which take place in tidal estuaries 
are convection dominated and can be better repre- 
sented by Lagrangian treatments. The Eulerian 
approach treats all dependent variables as func- 
tions of fixed coordinates and time. A Lagrangian 
treatment considers the dependent variables as 
functions of time and their initial positions. Several 
examples are given in the context of using com- 
bined Eulerian and Lagrangian modeling tech- 
niques in studies of circulation in San Francisco 
Bay, California. If one adopts the Lagrangian con- 
cept; i.e., by following the movement of the water 
parcel trajectory, it is not surprising to find that 
the net Lagrangian water parcel displacement de- 
pends on the time (tidal current phase) when the 
water parcel is labeled and released. Because the 
water parcels are released at different phases of the 
tides, they inscribe different trajectories in space. 
Since the net displacements are functions of the 
bathymetry enclosed within the trajectories, there 
is not any reason to expect that the net displace- 
ments should be identical. Because the Eulerian 
computational techniques and field data collection 
techniques are well established, the vast majority 
of field data were collected in the Eulerian sense 
and most of the mathematical models for tidal 
circulation in estuaries have been developed, cali- 
brated, and verified using an Eulerian point of 
view. Once such an Eulerian model becomes avail- 
able, further investigations of the Lagrangian prop- 
erties of flows in estuaries can be carried out 
numerically based on results from an Eulerian nu- 
merical model. The combination seems to be an 
optimal compromise in estuarine hydrodynamic 
modeling. (See also W89-02682) (Davis-PTT) 
W89-02691 


HYDRODYNAMICS OF ESTUARIES, 
VOLUME II: ESTUARINE CASE STUDIES. 
South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
CRC Press, Boca Raton, FL. 1988. 125p. Edited 
by Bjorn Kjerfve. 


Descriptors: *Estuaries, *Hydrodynamics, Case 
studies, Water circulation, Mixing. 


This book is one of two volumes which attempt to 
summarize many of the prevalent concepts and 
approaches in the investigation into hydrodyna- 
mics and physical processes of estuaries. This 





second volume gathers together in one place physi- 
cal case studies of several important estuaries. 
Without attempting to give equal play to all areas 
of the world, the selection of both authors and 
estuarine case studies strives to be international in 
scope. These books should prove useful to ocean- 
ography students, research workers in the field, 
and to persons charged with the management of 
estuarine resources. (See W89-02693 thru W89- 
02701) (See also W89-02682) (Davis-PTT) 
W89-02692 


OCEANOGRAPHY OF CHESAPEAKE BAY, 
State Univ. of New York at Stony Brook. Marine 
Sciences Research Center. 

H. H. Carter, and D. W. Pritchard. 

IN: Hydrodynamics of Estuaries, Volume II: Estu- 
arine Case Studies. CRC Press, Boca Raton, FL. 
1988. p 1-16, 9 fig, 1 tab, 25 ref. 


Descriptors: *Oceanography, *Tides, *Estuaries, 
*Tidal currents, *Chesapeake Bay, Severn River, 
Kelvin wave, Virginia, Salinity, Susquehanna 
River, Temperature. 


The residual circulation and forcing mechanisms, 
the tides and tidal currents, and the salinity and 
temperature distributions of the Chesapeake Bay 
are summarized. Chesapeake Bay is able to hold a 
complete semidiurnal tidal wave at all times. In the 
Bay below the Severn River, the tide has the 
characteristics of a Kelvin wave, with a slightly 
larger range on the eastern side than on the west- 
ern side and with maximum flood and maximum 
ebb occurring at nearly the same time as high 
water and low water, respectively. North of the 
Severn, the characteristics are intermediate be- 
tween those of a pure progressive wave and those 
of a standing wave, but becoming asymptotic to 
the characteristics of a standing wave as one ap- 
proaches the head of the Bay. The mean tidal 
range decreases from about 3.0 ft at the entrance to 
a minimum of about 1.0 ft at Annapolis, then rises 
to 2.3 ft at the head. The maximum range in the 
system is 3.9 ft at Walkinston, Virginia on the 
Mattiponi River. Average tidal current amplitudes 
in the cross section at the mouth of the Bay vary 
from 1.25 knots to 2.00 knots. Residual currents are 
caused by the seaward sloping sea surface and the 
upstream or riverward longitudinal density gradi- 
ent, and by the lateral and vertical components and 
their variations in the longitudinal component. Bay 
salinity varies more or less regularly along the 
length of the Bay, from that of nearly full seawater 
at the mouth to that of the inflowing Susquehanna 
River water at the head of the Bay. Man has had 
little effect on the salinity distribution in the Bay or 
its tributaries. There are marked natural temporal 
and spatial variations of water temperature in the 
Chesapeake Bay system. The distribution of tem- 
perature is affected by man; significant temperature 
effects have not been demonstrated for the open 
Bay as yet but several tributary estuaries have had 
their temperature distribution measurably altered. 
(See also W89-02682) (Davis-PTT) 
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ENIZED WITH WATER RECYCLED OVER 
SILLS BY TIDAL MIXING, 

Evans-Hamilton, Inc., Seattle, WA. 
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IN: Hydrodynamics of Estuaries, Volume II: Estu- 
arine Case Studies. CRC Press, Boca Raton, FL. 
1988. p 17-29, 7 fig, 2 tab, 34 ref. 


Descriptors: *Tidal currents, *Estuaries, *Mixing, 
*Puget Sound, *Fjords, Discharge measurement. 


Puget Sound, in Washington State, is a system of 
fjord basins connected by constrictions in which 
there are strong tidal currents. The turbulence of 
these tidal currents causes water and other sub- 
stances to be vigorously recycled among the basins 
before escaping the system after periods lasting as 
long as several years. There are substantial vari- 
ations of physical and biological characteristics at 
intervals of days, seasons, and years. Some of the 
processes which control the variability at the 
shorter intervals have been investigated, but those 
governing the longer scales remain poorly known. 


The water within Puget Sound is a mixture of 
approximately 90 percent Pacific Ocean water and 
10 percent freshwater. This system has a behavior 
which is distinct from that of single basins because 
of recirculating water masses. Because man’s indi- 
vidual discharges are recycled throughout Puget 
Sound, the impact of these activities will have to 
be managed from a system point of view rather 
than according to individual discharges. (See also 
W89-02682) (Davis-PTT) 
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RAPHY OF A HYPERSALINE LAGOON, 
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IN: Hydrodynamics of Estuaries, Volume II: Estu- 
arine Case dies. CRC Press, Boca Raton, FL. 
1988. p 31-40, 4 fig, 23 ref. 


Descriptors: *Laguma Madre, *Hypersalinity, 
*Hydrography, *Estuaries, *Salinity, *Texas, *La- 
goons, Gulf of Mexico. 


Salinity observations from a 26-month period of 
time in the mid 1960s are used to characterize the 
mean hypersaline state of northern Laguna Madre, 
Texas, and seasonal departures from the mean. 
Both the mean salinity and its standard deviation 
increase in the interior of the lagoon, away from 
the buffering effects of exchanges with adjacent, 
brackish water bays. A three-dimensional mesh 
perspective plot suggests quasiperiodic variations 
in salinity over time scales of about 4 to 5 months 
occurring throughout the lagoon, but especially in 
the interior. Spectral analysis of lagoon and coastal 
water level records from early 1974 reveals statisti- 
cally significant coherence levels at semidiurnal 
and diurnal tidal periodicities and over time scales 
in excess of about 2 days. Energy density spectra 
show that tidal period water level variations are 
greatly damped in the lagoon. Low-frequency me- 
teorological forcing is of primary importance in 
driving lagoon-shelf exchanges, moderating salini- 
ty extremes and maintaining water quality. A 20- 
month coastal water level record from the mid 
1970s is used in a simple, one-dimensional numeri- 
cal model to quantify the transport of Gulf of 
Mexico water into the lagoon. Calculations suggest 
an intermittent renewal of water primarily over 
fortnightly and seasonal time scales. (See also 
W89-02682) (Davis-PTT) 
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Descriptors: *Estuarine environment, *Stratifica- 
tion, *Estuaries, *Benthos, *Mobile Bay, *Oxygen 
depletion, *Jubilees, Migration, Hypoxia. 


Jubilees, mass migrations of estuarine organisms to 
the shores of Mobile Bay, have been presumed to 
be induced by hypoxic bottom waters. Interactions 
of the bay’s geomorphology, water column struc- 
ture, circulation, biological activity, and man-made 
modifications result in oxygen depletion zones, 
These, in turn, elicit movement response from cer- 
tain estuarine biota. During summer months, 
strong haline stratification isolates the bottom 
waters of Mobile Bay from direct air-sea interac- 
tion. High temperatures increase metabolic rates 
and benthic consumption reduces near-bottom dis- 
solved oxygen content of the water column to 
values that are stressful to the biota. This hypoxic 
water is advected by tides and wind-driven baro- 
clinic motions. This movement appears to be re- 
sponsible for the jubilee phenomenon in the Bay. 
Large areas of the Bay are affected by hypoxic 
conditions. Strong wind can rapidly dissipate these 
conditions. Hypoxia quickly redevelops following 
reestablishment of the stratification after a wind 
event. Hypoxic conditions are not found in winter. 
Presumably, this is because wind mixing is more 
frequent than in summer and lower temperatures 
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result in reduced benthic oxygen consumption 
rates. Oxygen depletion has been reported during 
periods of spring river flooding episodes, but no 
Jubilee type activities have been observed durin 
these events. (See also W89-02682) (Davis-PTT) 
W89-02696 
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Australian Inst. of Marine Sciences, Townsville. 
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Descriptors: *Water circulation, *Tropical regions, 
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Tropical estuaries of Northern Australia are char- 
acterized by large seasonal fluctuations in the 
freshwater discharge. The estuaries respond to the 
seasonal fluctuations. The importance of evapora- 
tion and evapotranspiration in driving the baro- 
clinic estuarine circulation in the following rivers 
was studied: the Alligator River-Van Diemen Gulf 
system, the Norman River, the Ducie-Wenlock 
River, the Escape River, and Coral Creek. The 
waters of the South Alligator River were well- 
mixed vertically. Salinity increased with distance 
downstream. There was evidence of warm Gulf 
water of greater salinity intruding up-river near the 
bottom. Both salinity and temperature decreased 
regularly across the Van Diemen Gulf toward the 
Arafura Sea which was strongly temperature 
stratified. There is no direct mixing and exchange 
of water between the estuary and the Arafura Sea. 
The exchange can only occur through the salinity 
maximum zone. Evaporation is presumed to be the 
reason for this unusual estuarine behavior. In the 
dry season, the South Alligator River Waters are 
essentially trapped in the estuary. In the Norman 
River, free water evaporation creates a salinity 
maximum zone. Evaporation in the adjoining salt 
pans results in occasional additions of salt to the 
estuary, thereby reinforcing the salinity maximum 
zone. A salinity maximum zone was also found in 
the other tropical estuaries. The salinity maximum 
zone was located in the estuary just upstream of 
the river mouth. Hence, a inverse estuarine circula- 
tion appears to be present in the dry season near 
the river mouth in all the Australian tropical estu- 
aries that have been studied. (See also W89-02682) 
(Davis-PTT) 
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and ss Research of Canada Grant 
A0073. 
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The circulation dynamics and distribution of prop- 
erties of the St. Lawrence estuary are reviewed. 
All three types of estuarine mixing exist in the St. 
Lawrence estuary: the well-mixed, at the head of 
the estuary; the moderately-mixed, in the section 
below the head; and the stratified in the lower part. 
Both advection and diffusion contribute important- 
ly to the upstream salt flux in the upper part while 
advective processes account for more than 99 per- 
cent of upstream salt transfer in the lower part. 
Because of the presence of internal waves, fronts, 
and extensive tidal mixing, vertical oscillations of 
up to 80 m of the intermediate cold layer are 
common in the area near the Saguenay entrance. 
The lower estuary is characterized by two circula- 
tion modes: the first is a series of gyres with 
alternating rotational senses along the estuary ac- 
companied with transverse currents and fronts be- 





Field 2—WATER CYCLE 


Group 2L—Estuaries 


tween any two gyres, and the second mode shows 
the estuary divided longitudinally into two halves, 
the southern one characterized by cold, more 
saline, and denser waters compared to the northern 
part. The combined actions of the neap-spring tidal 
cycle, meteorological forcing, freshwater dis- 
charge, and topography are believed to be the 
cause for such variability. (See also W89-02682) 
(Davis-PTT) 
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OCEANOGRAPHIC CHARACTERISTICS OF 
THE SEINE ESTUARY, 
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The Seine River is an example of macrotidal estu- 
ary with tidal range and depths of the same order 
of magnitude. The amplitude and specific shape of 
the tidal curve combine with relatively low river 
inputs to give the estuary essentially marine dy- 
namic characteristics. Through artificial modifica- 
tions that reduce the estuary to a a simple channel, 
man has restricted the intrusion of saltwater from 
the marine environment, thus geographically sepa- 
rating dynamic and densimetric processes. This 
estuary is far from being in an equilibrium state, 
and sediments escaping from the channel are pres- 
ently accumulating in the lateral parts of the 
mouth. The result is the beginning of a new estu- 
ary in the eastern bay. An interesting perspective 
will be to see how nature and man’s actions are 
going to combine and mold this new Seine estuary. 
(See also W89-02682) (Davis-PTT) 
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The ever increasing demand for creating new 
channels for shipping, boating, and naval defense 
has made it necessary to gain a more complete 
understanding of the consequences of dredging on 
estuarine hydrodynamics and _ sedimentation. 
Dredging increases the tidal range. When an estu- 
ary is dredged to depths greater than those dictat- 
ed by the equilibrium regime, sediments accumu- 
late to reestablish an equilibrium depth in accord 
with the tidal hydraulics. When dredging removes 
shoals and rock, the effects of friction are reduced 
so that convergence exceeds friction. Consequent- 
ly, tidal amplitude increases toward the estuary 
head. Removal of a shoal or bank by dredging can 
shift the position of the nodal point. Consequently, 
tidal amplitude can be reduced seaward of the 
shoal but increased landward of the bank. Wave 
energy that is not reflected can pass farther land- 
ward of the shoal and transform into an asymmetri- 
cal progressive wave. When an estuary is in long- 
term equilibrium, erosion balances sedimentation, 
but when dredging increases the water depth or 
width greater than that dictated by equilibrium, 
sedimentation sets in. A small change n geometry 
of an estuary can produce a large effect. The 
effects of dredging and diking vary widely in dif- 
ferent types of estuaries. Case histories of the Dela- 
ware Estuary, the Lune Estuary, U.K., and the 
Seine Estuary, France, are presented to demon- 
strate differences. As dredging removes entrance 
shoals or bars, and as deepening increases the 
volume of the channel, the ability of river flow to 
hold back saltwater is reduced. Saltwater can pen- 
etrate farther landward than its normal position. 
As channels are dredged deeper, the potential for 
entrapment of sediment is increased. Great sedi- 


mentation necessitates more dredging and there- 
fore, dredging is self-perpetuating. (See also W89- 
02682) (Davis-PTT) 
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Intertidal sediments form beaches and tidal flats, 
which usually are gently sloping areas without 
erect vegetation. Sand and mud flats are the most 
extensive intertidal habitat in the majority of the 
north-west European countries. In mapping bio- 
logical features of beaches and tidal flats, some 
features such as mussel beds, and seagrass beds 
may be mapped from aerial photographs, but other 
features have to be mapped in the field. While 
qualitative biological surveys essentially record the 
presence or absence of species, the major aim of a 
quantitative survey is to estimate the numbers of 
one or more species or another parameter per unit 
area from a series of samples. Sampling strategies 
for the various flora and macrofauna are discussed, 
as separation and counting of microalgae and pig- 
ment extraction. The problems of position fixing of 
the sampling station and transport of people, equip- 
ment and samples on tidal flats are also detailed. 
(See also W89-02759) (VerNooy-PTT) 
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This chapter is concerned with strategies and 
methods for studying the abundance and distribu- 
tion of benthic organisms in soft sediment, to assess 
both natural distribution and the effects of human 
influences. Emphasis has been placed on the assess- 
ment of pollution damage in view of increasing 
concern over the effects of discharges to the 
marine environment. Sampling and laboratory 
methods discussed here are limited to techniques 
that work particularly well or have not been previ- 
ously reported in detail. The Sampling strategies 
for the macro-infauna, along with examples illus- 
trating approaches used in various coastal waters, 
are discussed. Some techniques and pieces of 
equipment that have been found useful in sampling 
European waters are described. These include sam- 
pling boats and equipment used in sample location 
and relocation, qualitative samplers (dredges and 
trawls), quantitative samplers (grabs and corers), 
and remote sensing techniques. (See also W89- 
02759) (VerNooy-PTT) 
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The meiofauna comprises animals intermediate in 
size between microfaunal organisms such as cili- 
ates, amoebas, and foraminiferans, and macrofaunal 
organisms such as gastropods, bivalves, and poly- 
chaetes. It is usually defined as benthic metazoa 
that can pass through a sieve with a mesh size of 
0.5 or 1.0 mm. The meiofauna consists mainly of 
various types of microscopic worms and crusta- 
ceans. Aims of surveys concerning meiofauna can 
be ranged under the same categories as biological 
surveys in general; those of particular relevance to 
meiofauna are detailed. In principle, when design- 
ing a sampling program for meiofauna one has to 
deal with the same problems as designing a macro- 
fauna survey; however, the scale is centimeters 
instead of meters. Common sampling methods and 
sample processing for meiofauna are discussed 
along with methods of sample processing and data 
processing and interpretation. A framework of op- 
tions is presented for meiofauna surveys of increas- 
ing completeness, ranging from an occasional 
survey of one species to frequent samplings of the 
entire meiofauna during several years. (See also 
W89-02759) (VerNooy-PTT) 
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Rocky shores, with their obvious zonation of 
plants and animals, are attractive for both research 
and educational projects. Special planning consid- 





erations for conducting a biological survey are 
detailed, such as time available on the shore, delim- 
iting the working area, markers and reference 
points, and trampling the area are discussed. The 
effect of wave action is an important factor affect- 
ing the shore communities and is also detailed here. 
When other physical factors such as slope, rock 
type, crevices, stones or rock pools become ex- 
treme, they may have an overriding influence on 
shore ecology. Abundance scales, often used for 
extensive surveys or transect surveys, are dis- 
cussed, as well as extensive descriptive surveys 
(primary surveys and detailed extensive surveys). 
Conclusions concerning survey techniques appro- 
priate for different survey objectives are listed in a 
table. Methods need to be developed for surveying 
stone/boulder communities. For example, it might 
be feasible to take several samples of stones of a 
particular size and look at the organisms associated 
with them. Pitfall traps could possibly be used to 
catch mobile organisms. (See also W89-02759) 
(VerNooy-PTT) 
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Plankton cannot be investigated in the same way as 
the attached benthos or the active swimmers of the 
nekton, since the sea itself is constantly in motion. 
Plankton surveys are discussed, with suggestion of 
efficient ways to investigate and explain the 
amount, distribution, and general composition of 
plankton in coastal seas and estuaries. Each plank- 
ton investigation requires a sampling program 
adapted both to the specific aims of that investiga- 
tion and to local conditions. Plankton must be 
investigated in relation to hydrography. It is also 
important to choose spatial and temporal sampling 
patterns appropriate to the hypothesis under inves- 
tigation and the relevant physical and biological 
time-scales. Finally, the variables to be measured 
must be selected in relation to the aims of the 
survey and the efficiency of their measurement. If 
appropriate, physical and chemical techniques for 
most measurements should be used, employing 
time-consuming biological analysis only to cali- 
brate the simpler measurements or to indicate the 
composition of biomass. (See also W89-02759) 
(VerNooy-PTT) 
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With a few exceptions, birds are relatively easy to 
census because they are large, readily identified 
without being collected, and easy to see. Neverthe- 
less, surveys do need careful planning. The great- 
est problem concerns the birds’ mobility. Numbers 
present in a coastal area may depend on many 
different factors and each group of species must be 
assessed separately. The main variables are related 
to annual, seasonal, tidal, and diurnal rhythms, 
which are discussed here. Along with methods, the 
results of many European surveys are summarized. 
Methods for determining the numbers and distribu- 
tion of non-breeding coastal birds in estuaries and 
along inshore waters are included. Also detailed 
are methods for surveying the numbers of cliff- 
nesting seabirds and terns. One of the most practi- 
cable methods of obtaining some index of mortality 
in birds in estuaries and at sea is by beached-bird 
surveys. The methods, frequency, biases and re- 
sults of routine beached-bird surveys are discussed. 
(See also W89-02759) (VerNooy-PTT) 
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Standing crops as well as primary production of 
several macrophytes were estimated in Scirpus 
marshes along the south shore of the St. Lawrence 
River estuary. Aboveground standing crop was 
measured by clipping vegetation, while below- 
ground standing crop was estimated by soil coring. 
variation of live and dead standing crops 
was first determined for different plant species. 
The root:shoot mass ratio was then examined and 
related to the life history of each species. Peren- 
nials such as the rushes Scirpus americanus, S. 
torreyi, Eleocharis, and Juncus had ratios greater 
than 1, whereas the annual Zizania (wild rice) had 
a ratio of 0.1. Sagittaria (arrowhead), which exhib- 
its both perennial and annual behavior, was inter- 
mediate, with values of 0.6-0.8. Total aboveground 
production varied from 74 to 627 g ash-free dry 
mass/square m/yr among different plant communi- 
ties, whereas belowground production was lower, 
with estimates varying between 38 and 244 g/sq 
m/yr. Production was lower along the St. Law- 
tence estuary than in other types of marshes locat- 
ed farther south. (Shidler-PTT) 
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A study was conducted in an experimental system 
(a column of water captured in a polyethylene bag 
of about 2.5 m in diameter and 16 m in length) in 
Patricia Bay, Saanich Inlet, British Columbia, 
Canada. Nutrients (nitrate--1800 mg at; silicate- 
3000 mg at; and phosphate--180 mg at) were added 
immediately after capture. Sampling took place 
over 23 days. Before analysis, samples were incu- 
bated with 13C-labeled sodium bicarbonate. Rapid 
increase of the phytoplankton population dominat- 
ed by Chaetocerous spp. and small nanoflagellates 
was observed after the addition of nutrients. Pro- 
tein was the most abundant product during the 
rapid increase in nutrient-rich conditions, and ac- 
counted for >50% of total organic C production 
in the surface zone, whereas the percentage share 
of carbohydrate increased as nitrate plus nitrite 
was exhausted. The gas-chromatography/mass- 
spectrometry analysis of 13C-labeled photosynthet- 
ic products revealed that high production of carbo- 
hydrate under nutrient-depleted conditions was 
mainly due to high production of glucose (glucan). 
These results showed that photosynthetic products 
were greatly affected by availability of inorganic 
N, which agreed with the trend of the composi- 
tional change in phytoplankton cells in culture. 
Specific production rates of carbohydrate and pro- 
tein indicated that ‘balanced’ production occurred 
during the nutrient-rich conditions, but an exhaus- 
tion of the inorganic N resulted in upsetting ‘bal- 
anced’ production. (Shidler-PTT) 
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Previous studies of the Red Sea demonstrated that 
glacial surface- and bottom-water salinities in the 
basin were significantly higher than at present. The 
very low abundance of planktonic foraminifera, 
the so-called ‘aplanktonic zone’, during the last 
glacial indicates that surface-water conditions ap- 
proached or exceeded the tolerance limits of this 
plankton group. Glacial sediments are also charac- 
terized by high concentrations of magnesian cal- 
cite, dolomite, inorganically precipitated aragonite 
and benthic foraminifera typical of hypersaline en- 
vironments. Additional evidence from oxygen iso- 
tope records of planktonic and benthic foraminif- 
era, as well as pteropods, demonstrate that glacial- 
interglacial contrasts in the Red Sea have an ampli- 
tude much larger than typically observed in open 
ocean records. Here both oxygen isotope data and 
a ‘frictional overmixing’ model was used to esti- 
mate the impact of the most recent (18,000 yr BP) 
Pleistocene glacio-eustatic sea-level lowering on 
Red Sea salinity. During the last glacial maximum, 
surface salinities in the central Red Sea were more 
than 10.0 parts per thousand higher than at present. 
Deep-water salinities were also higher during the 
last glaciation and remained unusually high 
through deglaciation. The combination of very 
high bottom salinities and the onset of pluvial 
conditions during deglaciation in the Red Sea 
region prevented ventilation of Red Sea bottom 
waters and resulted in the accumulation of organic- 
rich sediments. (Author’s abstract) 
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Twenty-six remaining coastal lagoons in East 
Anglia, U.K.., fall into six distinct categories on the 
basis of their origin, physiography, hydrography, 
and sedimentology, all six either created or heavily 
influenced by man: (1) pits or other excavations 
within shingle formations into which water perco- 
lates; (2) depressions remaining in reclaimed salt 
marshes into which springs discharge water re- 
tained within adjacent sand dunes; (3) shallow 

Ils floored by clay and filled by water issuing to 
andwards from out of longshore shingle ridges; (4) 
streams or small rivers ponded back by low-lying 
barrier beaches; (5) short-circuited former estu- 
aries; and (6) relict bodies of brackish water. From 
a world viewpoint, all but category (4) are aber- 
rant in having neither any freshwater inflow (other 
than rainfall) nor any direct influx of seawater; in 
common with other northern Atlantic lagoons, all 
are further atypical in being confined behind bar- 
riers composed largely of shingle. Their rather 
limited macrofaunas and macrofloras, however, are 
characteristically lagoonal, although there is wide 
variation in species from lagoon to lagoon, even 
between geographically adjacent systems. The pre- 
cise species found in any given lagoon appear 
largely to be the result of stochiastic processes, 
there being no correlation of biotas with physio- 
graphic category or environmental type, with the 
partial exception of lagoonal salinity. (Author’s 
abstract) 
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Increases in salinity and submergence resulting 
from the predicted rise in global sea level will alter 
regional patterns of wetland distribution. Changes 
in coastal wetland soil physicochemical properties 
due to increased flooding will adversely influence 
normal plant metabolic functioning and conse- 
quently survival and growth of coastal plant spe- 
cies. Increased flooding along coastal regions will 
cause more rapid and frequent soil oxygen deple- 
tion. As alternate electron acceptors become re- 
duced, and redox potential decreases, potentially 
toxic compounds tend to accumulate causing alter- 
ations in normal plant substrate conditions. These 
changes will alter present plant-soil interactions 
characteristic of flooded systems which in turn will 
affect physiological functions of wetland macro- 
phytes. The combination of flooding and salinity 
stresses will change plant productivity, species dis- 
tribution, and successional patterns of plant com- 
munities in coastal regions. Likewise, there will be 
conversion of wetland to open water if plant com- 
munities cannot compensate for predicted increases 
in coastal submergence. (Author’s abstract) 
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Outflow from the Great Whale River produces a 
substantial freshwater layer (plume) beneath the 
winter ice cover and above water of higher salinity 
in southeastern Hudson Bay. In 1983, samples of 
the lower-ice fauna and of zooplankton beneath the 
ice, were taken within, below and beyond the 
offshore reach of the plume. Nematodes accounted 
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for the highest numbers (mean of 1956/L in the 
lower 3 cm of ice), and copepods, mainly Harpacti- 
cus and Halectinosoma with fewer Tisbe and Oith- 
ona, for the greatest biomass. All ice-inhabiting 
taxa were also found in the water below the ice, 
but many zooplankters occurring immediately be- 
neath the ice did not form part of the ice fauna. No 
major qualitative differences were evident between 
the ice communities existing above the plume and 
offshore from it, but quantitative distinctions were 
readily apparent. Animals were consistently more 
concentrated (by 2-3 orders of magnitude) in the 
lower 3 cm of the ice than in the water immediate- 
ly below, both over the plume and outside it. 
Except for the dominant rotifers in the plume, the 
concentration of zooplankton there was only 10% 
of that found in the surface water outside the 
plume. The river plume exerts a strong influence 
over the quantity of the fauna in the sea ice imme- 
diately above it. Changes in location and extent of 
the plume, therefore, may have an important effect 
on the food chain based in the sea ice. (Author’s 
abstract) 
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The vertical distributions of methane, carbon mon- 
oxide, nitrous oxide, and hydroxylamine were 
measured in a seasonally stratified, coastal lagoon 
in northern California. The production of gases 
was estimated from mass-balance calculations 
where possible, including considerations of diffu- 
sion and microbial oxidation. From late spring 
through most of the summer the lagoon remained 
oligotrophic, with biological activity concentrated 
near the pycnocline and the sediments. Methane, 
attaining high levels of supersaturation, was pro- 
duced mainly in the sediments and in the metalim- 
nion. Its subsequent fate was governed primarily 
by transport, but also by microbial activity. 
Carbon monoxide also reached high concentra- 
tions, but, having a turnover time of a few hours, 
was regulated almost entirely by micro-organisms. 
Nitrous oxide production was evident near the 
halocline throughout most of the study, but was 
apparent near the sediments only in the spring. 
Throughout the summer, N20 in the hypolimnion 
was consumed in the sediments, presumably by 
denitrification. Hydroxylamine was present in the 
spring when nitrous oxide was being consumed. 
Nitrous oxide distribution, like that of methane, 
was governed by diffusion and microbial process- 
es, but hydroxylamine, with estimated turnover 
times of only a few hours, was probably regulated 
my microbes and in situ chemical oxidation. (Au- 
thor’s abstract) 
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Dissolved and acetic acid leachable particulate Al 
((Al)HAc) concentrations have been measured as a 
time series during a spring phytoplankton bloom in 
Bedford Basin off Nova tia, Canada. Two fac- 
tors were observed to influence Al levels: the 
spring bloom and river runoff. Changes in dis- 
solved Al and (Al)HAc associated with intense 
biological activity resulted in a 55-65 nm (40%) 
decrease in dissolved Al and a coincident similar 
increase in (Al)HAc over 15-20 days. The intensity 
of Al removal is apparently a function of biogenic 
particle loads. A pulse in river runoff caused dis- 
solved Al to increase roughly 10 fold (up to 1130 
nm) and (Al)HAc by nearly 4 fold (up to 175 nm) 
in the surface 5 m. These data indicate that biologi- 
cal activity can significantly alter concentrations of 
Al in coastal waters and distributions among dis- 
solved and particulate forms. In the presence of 
strong sources, such as river runoff, these effects 
can be obscured. (Author’s abstract) 
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Hydrogen concentrations in anoxic environments 
are controlled by relative rates of production (by 
fermentative processes) and consumption (largely 
by sulfate reducers and methanogens). Because the 
relative importance of the two consumption path- 
ways depends on the presence or absence of sul- 
fate, hydrogen concentrations would be expected 
to vary along the salinity gradient of an estuary. 
We have examined the distribution of hydrogen in 
the sediments of the Carmans River Estuary on 
Long Island. In this estuary, hydrogen concentra- 
tions range from several hundred nanomoles hy- 
drogen per liter pore water in the freshwater sedi- 
ments at the head of the estuary, to lower values 
(20-30 nM) in the sediments from the estuary 
month. These results are consistent with the hy- 
potheses that sulfate reducers (active only in sul- 
fate-containing sediments) are more efficient at 
consuming hydrogen than are methanogens. Meth- 
anogens may also require higher threshold hydro- 
gen concentration velire uptake can begin than do 
sulfate — (Author’s abstract) 
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In vivo fluorescence and light beam transmission 
were simultaneously recorded during two cruises 
in the St. Lawrence estuary. Marked differences in 
the relationship between light beam attenuation 
(c(660)) and in vivo fluorescence (IVF) were ob- 
served (1) along a short transect and (2) between 
surface (< 5 m) and underlying waters (5-15 m) 
for a series of vertical profiles at an anchor station. 
In both cases, the observed differences were relat- 
ed to changes in fluorescence yield. At the anchor 
station, however, several other factors could also 
have affected the c(660)-IVF relationship. Below 5 
m, tight linear relationships between c(660) and 
IVF indicate that no major change took place in 
either fluorescence yield or the concentration of 
chlorophyll per cell. In such a case, the two meas- 
urements provide consistent estimates of phyto- 
plankton biomass. (Author’s abstract) 
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The distributions of soluble and particulate trace 
metals in the Bang Pakong Estuary, Thailand, 
were studied during high (wet) and low (dry) 
discharge conditions. Particulate trace metals and 
particulate organic carbon concentrations are con- 
trolled by physical processes. Dissolved copper 


and nickel are, in general, conservatively mixed 
through the estuary. The behavior of iron and lead 
result in net removal during estuarine transport. 
Iron removal appears to be due to decreased solu- 
bility as pH increases in estuarine waters. Mn is 
removed at low salinities. Dissolved cadmium, 
cobalt and zinc concentration distributions have 
mid-estuary maxima which coincide with nutrient 
maxima. The metal-nutrient relationship is inter- 
preted as the result of metal regeneration during 
the organic matter decomposition. (Author’s ab- 
stract) 
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WATERS, 

Delaware Univ., Lewes. Coll. of Marine Studies. 
G. W. Luther, and H. Cole. 

Marine Chemistry MRCHBD, Vol. 24, No. 3/4, p 
315-325, August 1988. 4 fig, 1 tab, 21 ref. NSF 
Grants OCE-8696121 and OCE-8511390. 


Descriptors: *Iodine, *Chesapeake Bay, *Salinity, 
*Estuaries, *Water chemistry, *Geochemistry, 
*Polarographic analysis, *Speciation, Halogens, 
Oxidation-reduction potential, Tracers. 


The speciation of iodine in Chesapeake Bay during 
July 1986 is reported. Surface and bottom water 
samples were taken along the estuary at every 1-2 
ppt salinity division. At three locations in the 
upper bay, samples were taken above and below 
the pycnocline. All samples were analyzed by dif- 
ferential pulse polarography. Iodate was deter- 
mined directly. Total iodine (including organic 
forms) was determined by hypochlorite oxidation 
to iodate. Iodide is defined as the difference be- 


‘tween these two analyses. Total iodine appears to 


be conservative in the estuary. In all samples from 
the upper bay only reduced forms of iodine were 
present. Iodine is maintained in its reduced state by 
biological processes in the surface waters and by a 
combination of biological and chemical processes 
in the anoxic bottom waters. Iudate was present 
only in water samples at mid-depth and the bottom 
in the lower bay. lodate comes from oceanic water 
intruding up the bay and decreases in concentra- 
tion up the bay as the result of its reaction with 
reducing agents in the anoxic bottom waters. the 
forms of iodine in the waters of Chesapeake Bay 
can be used as a geochemical tracer. These results 
differ from previous reports in two other estuaries 
on the speciation of iodine in the water column. 
(Author’s abstract) 

W89-03277 


MASS BALANCE OF HEAVY METALS IN THE 
SETO INLAND SEA, JAPAN, 
Government Industrial Research Inst., 
Kure (Japan). 

For primary bibliographic entry see Field 5B. 
W89-03278 


Chugoku, 


SPREX HYDROGRAPHIC DATA REPORT, 
VOLUME 3 -- CHLOROPHYLL AND NUTRI- 


tJ 
Old Dominion Univ. Research Foundation, Nor- 
folk, VA. 
W. S. Chandler, K. A. Bush, C. Kim, T. J. Berger, 
and L. P. Atkinson. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-004103. 
Price codes: A10 in paper copy, AO1 in microfiche. 
Report No. DOE/ER/60348--6, December 1987. 
Technical Report 87-11. 241p, 3 fig, 1 tab, 4 ref. 
DOE Grant DE-FG05-85ER60348. 


Descriptors: *Water circulation, *Chlorophyll, 
*Nutrients, *Coastal waters, Continental shelf, 
Georgia, South Carolina, Mapping, Data collec- 
tions, Nitrites, Nitrates, Phosphates, Silicates, Sa- 
linity, Water temperature, Path of pollutants. 


SPREX (Spring Removal Experiment) took place 
in April 1985 in order to determine the processes 
affecting the transport and fate of freshwater input 
to the continental shelf off Georgia and South 
Carolina during the time of expected high runoff. 
It was hypothesized that this water is transported 
offshore in spring by a semi-permanent cyclonic 
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eddy located at about 32 deg 79 deg deg W. The 
SPREX field program included a large array of 
moored current meters and other instruments, and 
three research vessels (R/V Cape Florida, R/V 
Cape Hatteras, and R/V Blue Fin) that conducted 
hydrographic mapping and biological and chemi- 
cal sampling. Nutrient analysis for nitrate/nitrite, 
phosphate, and silicate concentrations took place at 
Old Dominion University using a Technicon Au- 
toanalyzer II. Chlorophyll analysis took place at 
Skidaway Institute of Oceanography. The data are 
presented in graphic and tabular form in the fol- 
lowing order: Temperature vs Salinity, Tempera- 
ture vs Nutrients and Nutrients vs Nutrients for 
CF (R/V Cape Florida); Temperature vs Salinity, 
Temperature vs Nutrients and Nutrients vs Nutri- 
ents for CH (R/V Cape Hatteras); Chlorophyll vs 
several parameters for CF; Chlorophyll vs several 
parameters for CH; List of stations in each Section 
for CF; Nutrient and Chlorophyll Vertical Section 
plots for CF; List of Stations in each Section for 
CH; Nutrient and Chlorophyll Vertical Section 
plots for CH; Station listing explanation; Station 
listing for CF; Station listing for CH; and Station 
listing for BF. (Lantz-PTT) 

W89-03323 


3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


DESALINATION OF WATER. CITATIONS 
FROM THE COMPENDEX ENGINEERING IN- 
FORMATION, INC, DATABASE (DEC 83 - SEP 
87). 

National Technical Information Service, Spring- 
field, VA. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-868337. 
Price codes: NO1 in paper copy, NO1 in micro- 
fiche. October 1987. 34p. 


Descriptors: *Bibliographies, *Desalination, Liter- 
ature review, Industrial water, Electrodialysis, Re- 
verse osmosis, Ion exchange, Corrosion, Scaling. 


This bibliography contains citations concerning the 
industrial desalination of water, with particular 
reference to large scale plants in the Middle East. 
Methods include electrodialysis, reverse osmosis, 
and ion exchange. Problems associated with corro- 
sion and scale formation are also discussed. This 
updated bibliography contains 87 citations (13 of 
which are new entries). (Author’s abstract) 
W89-02782 


USING DESALINATION 
FOR WATER TREATMENT. 
Office of Technology Assessment, Washington, 
DC 


TECHNOLOGIES 


Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-193354. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Background Paper, 1986. 66p, 13 fig, 4 tab, 93 ref, 
3 append. 


Descriptors: *Desalination, *Water treatment, Re- 
verse osmosis, Electrodialysis, Membrane process- 
es, Distillation, Costs, Environmental effects, Gov- 
ernment supports. 


Technologies that were originally developed to 
desalinate water are widely applied to remove 
contaminants other than salt from freshwater sup- 
plies. Of the many available desalination technol- 
Ogies, two membrane processes (reverse osmosis 
and electrodialysis) are most widely used in the 
United States. Such widespread use would not 
have been possible without the advances made in 
membrane technology over the last two decades, 
due largely to federally sponsored research and 
development. This report represents a technical 
assessment of traditional desalination techniques 
that can be used for water treatment. These tech- 
niques include distillation, as well as more recently 
developed membrane processes. Applications, 





costs, environmental considerations, the desalina- 
tion industry, government involvenment, interna- 
tional aspects, and future prospects for desalination 
in the United States are considered. (Lantz-PTT) 
W89-02849 


3B. Water Yield Improvement 


EVAPOTRANSPIRATION OF PHREATO- 
PHYTES IN THE SAN LUIS VALLEY, COLO- 


RADO, 

Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 

For primary bibliographic entry see Field 2D. 
W89-02478 


EVAPOTRANSPIRATION OF NATIVE VEGE- 
TATION IN THE CLOSED BASIN OF THE 
SAN LUIS VALLEY, COLORADO, 

Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 

For primary bibliographic entry see Field 2D. 
W89-02481 


RECHARGE AS AUGMENTATION IN THE 
SOUTH PLATTE BASIN, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 4B. 
W89-02482 


EVAPOTRANSPIRATION RATES AT SELECT- 
ED SITES IN THE POWDER RIVER BASIN, 
WYOMING AND MONTANA, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2D. 
W89-02524 


DIAGNOSTIC TECHNIQUE FOR TARGETING 
DURING AIRBORNE SEEDING EXPERI- 
MENTS IN WINTERTIME STORMS OVER 
THE SIERRA NEVADA, 

Electronic Techniques, Inc., Fort Collins, CO. 

For primary bibliographic entry see Field 2B. 
W89-03305 


ESTIMATE OF PRECIPITATION ENHANCE- 
MENT POTENTIAL FOR THE DUERO BASIN 
OF SPAIN, 

Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 

G. Vali, L. R. Koenig, and T. C. Yoksas. 

Journal of Applied Meteorology JAMOAX, Vol. 
27, No. 7, p 829-850, July 1988. 12 fig, 5 tab, 24 ref, 
append. NSF grants ATM 7825286 and ATM 
8022549. 


Descriptors: *Estimating, *Precipitation, *Spain, 
*Cloud seeding, *Weather modification, *Model 
studies, Seasonal variation, Ice nuclei, Model stud- 
ies. 


Procedures for estimating the potential which 
might exist for the enhancement of precipitation 
from different cloud types via ice-nucleus seeding 
of clouds. Field investigations for the Precipitation 
Enhancement Project were undertaken during the 
winter months of 1979-1981 in the upper Duero 
River Basin of Spain. Specific regions within natu- 
ral clouds were qualified as potentially seedable on 
the basis of observations by instrumented aircraft 
of persistent zones of supercooled water content. 
The observed regions of potential are described, 
and precipitation increases that might result from 
seeding the regions are estimated using two rela- 
tively simple models. Summed over all cloud 
types, and expressed as averages over the 100-km 
radius project area, increases of 10% and 23% are 
estimated with the two models for the days of 
seeding. For the February-May season as a whole, 
the increases are 0.75% and 1.8% of the normal 
precipitation (160 mm) for the season. The major 
contributions to these increases come from cumu- 
lus mediocris and cumulus congestus, and from 
shallow stratiform and clouds. The low values 
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obtained for the estimated increases indicate that a 
major augmentation of total seasonal precipitation 
in the Duero Basin is not likely to result from 
seeding the regions of potential. Consequently, 
within a 5-year period envisaged for the project, it 
would be difficult to discern a seeding effect in 
terms of area-averaged precipitation. Useful in- 
creases in precipitation may possibly be produced 
by seeding the regions of potential, but the demon- 
stration of the seeding effects would have to be 
based on evaluations which are focused (in time 
and space) on the treated clouds or cloud regions. 
Since no seeding was actually carried out during, 
or subsequent to, these field studies, the validity of 
the criteria employed for defining the regions of 
potential and the derived estimates remain unveii- 
fied. The criteria which define the regions of po- 
tential and the methods of estimation developed in 
this study can also be applied, in principle, where 
precipitation enhancement is sought via seeding 
with ice nuclei. (Author’s abstract) 

W89-03306 


3C. Use Of Water Of Impaired 
Quality 


USE OF SALINE WATER FOR BUFFALO 
GOURD PRODUCTION IN NEW MEXICO, 
New Mexico Solar Energy Inst., Las Cruces. 

J. Whitter, and B. Goldstein. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87-205803/ 
AS. Price codes: A03 in paper copy; AO1 in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces. Technical Completion Report 
No. 214, November 1986. 27p, 4 tab, 9 fig, 11 ref. 
State Project 1423625. 


Descriptors: *Buffalo gourds, *Salt tolerance, 
*New Mexico, Ethanol, Crop yield, Irrigation 
water, Saline water, Dissolved solids. 


New Mexico’s underground water resources in- 
clude over 15 billion acre-feet of saline water of 
varying salinity levels. Salt tolerant crops that are 
capable of producing commercial yields economi- 
cally may displace more conventional crops and 
spare the state’s precious freshwater for higher 
uses. Cucurbita foetidissima HBK (buffalo gourd) 
was grown in wooden tubs in an outdoor setting in 
an effort to determine starch and alcohol solids 
were applied. Irrigation waters of 500; 2,000; 4,000; 
and 8,000 ppm total dissolved solids were applied. 
Yields of buffalo gourd roots from 2,000 ppm TDS 
irrigation water were comparable with field trials. 
Lower root yields were experienced with increas- 
ing salinity levels. Alcohol yields were lower for 
buffalo gourds irrigated with saline water than for 
field grown buffalo gourds. Results are inconclu- 
sive as to why low alcohol yields were achieved. 
(Whittier-NM St. U.) 

W89-02475 


ECONOMIC AND ENVIRONMENTAL IM- 

PACTS OF USING MUNICIPAL SEWAGE EF- 

— FOR AGRICULTURAL PRODUC- 
N, 

Oklahoma State Univ., Stillwater. Dept. of Agri- 

cultural Economics. 

For primary bibliographic entry see Field SE. 

W89-02663 


3F. Conservation In Agriculture 


PRINCIPLES OF 
SYSTEM DESIGN, 
Washington State Univ., Pullman. 

L. G. James. 

John Wiley and Sons, New York. 1988. 543p. 


FARM __ IRRIGATION 


Descriptors: *Irrigation design, *Farming, *Text- 
books, Irrigation requirements, Agricultural engi- 
neering, Design criteria, Pumps, flow measure- 
ment, Mathematical equations, Computer pro- 
grams. 


This introduction to irrigation is designed to guide 
students from a basic knowledge of soils, botany, 
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mathematics, and hydraulics to state-of-the-art irri- 
gation system design and management. The follow- 
ing topics are covered: irrigation requirements and 
scheduling, farm irrigation systems and system 
design fundamentals, water source quality and 
quantity, pumps, spinkle irrigation systems, trickle 
irrigation, surface irrigation, and flow measure- 
ment. The book contains 60 solved example prob- 
lems, FORTRAN code for seven computer pro- 
grams, 197 homework problems, and more than 
100 references for student use and enrichment. 
Most of the 177 equations in the book have a unit 
constant, K, which allows the use of either SI or 
English units. (Lantz-PTT) 

W89-02422 


MICROCOMPUTER PROGRAM DEVELOP- 
MENT FOR ON-FARM IRRIGATION SYS- 
TEMS PLANNING, 

Idaho Univ., Moscow. Dept. of Agricultural Engi- 
neering. 

For primary bibliographic entry see Field 6A. 
W89-02550 


GROUND WATER QUALITY AND AGRICUL- 
TURAL PRACTICES. 

Lewis Publishers, Chelsea, Michigan. 1987. 402p. 
Edited by Deborah M. Fairchild. 


Descriptors: *Water quality, *Groundwater, *Ag- 
riculture, Wastewater, Wells, Conservatism, Pesti- 
cides, Fertilizers. 


A national conference on groundwater quality and 
agricultural practices was held May 1-2, 1986, at 
the University of Oklahoma in Norman. The con- 
ference addressed groundwater usage, agricultural 
chemical usage, groundwater pollution sources and 
evaluation, and protection and management. At- 
tendees were soil scientists, hydrologists, geolo- 
gists, engineers, agronomists, and scientists from 
government agencies, industry, universities, con- 
sulting firms, and professional and trade organiza- 
tions. This book contains twenty-seven chapters 
resulting from the presentations made at the con- 
ference. (See W89-02655 thru W89-02681) (Davis- 


W89-02654 


U.S.D.A. AGRICULTURAL RESEARCH SERV- 
ICE COMMITMENT TO GROUND WATER 
RESEARCH, 

Agricultural Research Service, Bushland, TX. 

B. A. Stewart. 

IN: Ground Water Quality and Agricultural Prac- 
tices. Lewis Publishers, Chelsea, Michigan. 1987. p 


Descriptors: *Management planning, * Administra- 
tive agencies, *Research priorities, *Groundwater, 
*Agriculture, Conservation, Research, Pesticides, 
Salinity, Nutrients. 


General comments about the planning strategy of 
the Agricultural Research Service (ARS) in the 
climate of increasing fiscal constraint are made. 
The ARS commitment to ground water research is 
discussed. The emphasis on mission-oriented, fun- 
damental, long-range, high-risk research and the 
responsiveness to action agencies, user groups, and 
the U.S. Congress is reflected in the projects in the 
ARS planning strategy. The ARS Program Plan 
includes six objectives that form the strategy: re- 
search to improve soil and water conservation; 
plant production and protection; animal produc- 
tion and protection; commodity conversion and 
delivery; human nutrition; and integration of sys- 
tems, using computer technology. The research on 
soil and water conservation and the research on 
nutrients, pesticides, salinity, and modeling are out- 
lined. Three agriculturally related ground water 
quality problems are named: occurrence of pesti- 
cides in ground water; occurrence of nutrients in 
ground water; and irrigation driven salt-water mi- 
gration. (See also W89-02654) (Davis-PTT) 
W89-02655 
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WATER CONSERVATION FOR MORE CROP 
PRODUCTION IN THE GREAT PLAINS, 

Soil Conservation Service, Salina, KS. 

L. H. Wetter. 

IN: Ground Water Quality and Agricultural Prac- 
tices. Lewis Publishers, Chelsea, Michigan. 1987. p 
13-34, 16 fig, 3 tab, 7 ref. 


Descriptors: *Water conservation, *Crop produc- 
tion, Agriculture, *Great Plains, Precipitation, 
Kansas, Evapotranspiration, Mulch, Wheat, 
Groundwater. 


Precipitation is highly variable and limited over 
much of the Great Plains. Despite the water defi- 
ciency, excellent dryland crop production is possi- 
ble with good soil and water management to in- 
crease infiltration and minimize needless evapora- 
tion. Western Kansas farmers have more than tri- 
pled their average per acre dryland crop yields 
over the last fifty years while applying approxi- 
mately half of the needed conservation treatment. 
The added crop production now obtained with 
water saved by conservation farming exceeds the 
added production gained by irrigating with 
pumped ground water. Water conservation on 
both dryland and irrigated cropland can help 
achieve significant remaining crop yield potential 
while easing the demand on declining ground 
water for crop production. This will give agricul- 
ture a promising future in the subhumid and semi- 
arid Great Plains. (See also W89-02654) (Davis- 


PTT) 
W89-02657 


GROUND WATER CONSERVATION TECH- 
NIQUES: POTENTIAL IMPACTS ON WATER 
USAGE AND QUALITY, 

Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Economics. 

H. P. Mapp. 

IN: Ground Water Quality and Agricultural Prac- 
tices. Lewis Publishers, Chelsea, Michigan. 1987. p 
35-45, | fig, 1 tab, 20 ref. 


Descriptors: *Groundwater, *Water conservation, 
*Water quality, *Water use, Oklahoma, Wheat, 
Herbicides, Pesticides, Water pollution sources. 


Water conservation is described, emphasizing the 
relationship between tillage practices and irrigation 
technology; economic and other forces which con- 
tribute to the increase in adoption of water con- 
serving technology, and concerns regarding the 
implications for ground water quality. The discus- 
sion is based on research conducted in the southern 
part of the Great Plains where irrigation water is 
withdrawn from the Ogallala Formation. The 
impact of the increased use of herbicides and in- 
creased levels of fertilizer and pesticides relative to 
dryland production necessary during the transition 
to dryland crops is uncertain. Adoption of water 
conservation techniques will reduce runoff and 
deep percolation and may reduce the likelihood of 
ground water contamination. Studies of the con- 
version from intensive irrigation to water conserv- 
ing irrigation techniques suggest that overall water 
use may not be reduced; and the economic life of 
underground aquifers will be extended only if re- 
duced pumping costs per acre lead to increased 
profitability from irrigated production. (See also 
W89-02654) (Davis-PTT) 

W89-02658 


EFFECTS OF IRRIGATION PRACTICES ON 
INNECTE 


STREAM-CO 
SYSTEMS, 
Oklahoma Univ., Norman. Dept. of Civil Engi- 
neering and Environmental Science. 

S. G. McLin. 

IN: Ground Water Quality and Agricultural Prac- 
tices. Lewis Publishers, Chelsea, Michigan. 1987. p 
73-90, 7 fig, 4 tab, 15 ref. 


DD PHREATIC AQUIFER 


Descriptors: *Groundwater, *Surface-groundwat- 
er relations, *Irrigation practices, *Aquifer sys- 
tems, Streams, Model studies, New Mexico. 


Evaluation of irrigation related water management 
practices on stream-connected phreatic aquifer 
water quality are examined. A mathematical model 


is presented that can be used to assess these im- 
pacts before proposed alternative water manage- 
ment schemes are put into effect. A model sensitiv- 
ity analysis suggests that the hydraulic and solute 
response times are critical parameters in determin- 
ing how a particular irrigation systems’s water 
quality will respond to these water conservation 
measures. Several water utilization schemes that 
are simulated include: improvements in irrigation 
efficiency that reduce the leakage fraction of ap- 
plied waters; lining of conveyance canals; and 
changes in the ratio of applied surface to ground 
waters that are used to satisfy crop water require- 
ments. These hypothetical system stress patterns 
are frequently cited as potential ways to reduce 
irrigation water requirements; however, each of 
these conservation techniques will alter the shal- 
low ground water quality in different ways. A field 
application further demonstrates that the model 
can accurately simulate changes in stream flow and 
total dissolved solids concentration, in addition to 
predicting changes in average aquifer total dis- 
solved solids. (See also W89-02654) (Davis-PTT) 
W89-02661 


GROUND WATER CONTAMINATION FROM 

SALTWATER INTRUSION AND _ LIMITA- 

TIONS ON AGRICULTURAL ACTIVITIES, 

North Texas State Univ., Denton. Inst. of Applied 

Sciences. 

For primary bibliographic entry see Field SB. 
W89-02662 


SALINE SEEP =. WHEATLAND IN NORTH- 
WEST OKLAHOM. 

Southern Plains sd Research Station, Wood- 
ward, OK. 

For primary bibliographic entry see Field SB. 
W89-02672 


FINAL REPORT: LAKE ERIE CONSERVA- 
TION TILLAGE DEMONSTRATION 
PROJECTS. 

Environmental Protection Agency, Chicago, IL. 
Great Lakes National Program Office. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-209846. 
Price codes: A03 in paper copy, AOI in microfiche. 
1986. 26p. 


Descriptors: *Erosion control, *Conservation till- 
age, *Lake Erie, Agriculture, Economic aspects, 
Phosphorus, Herbicides, Agricultural runoff. 


For the past four years, projects have been under- 
way in the 31 counties which make up the Western 
Basin of Lake Erie. These projects, known collec- 
tively as the Tri-State Conservation Tillage Dem- 
onsiration Projects, were designed to help farmers 
adapt less intensive tillage systems to their farm 
businesses. The projects have also provided infor- 
mation for farmers and others on the economics of 
conservation tillage and the impact of conservation 
tillage on the environment. Conclusions of this 
effort are: (1) No-till and Ridge-till systems are 
economically competitive with conventional till- 
age in the project area; (2) These conservation 
tillage systems can result in reduced soil erosion 
and reduced delivery of critical nutrients such as 
phosphorus to waters such as Lake Erie; and (3) 
Although farmers who first try conservation tillage 
use slightly more herbicide, the additional amount 
is not significant. Specific information is provided 
on certain aspects of the project performed during 
1985. The work done during the four years of the 
project is summarized. (See also W89-02837) 
(Lantz- 

W89-02835 


LAKE ERIE CONSERVATION TILLAGE DEM- 
ONSTRATION PROJECTS: EVALUATING 
MANAGEMENT OF PESTICIDES, FERTILIZ- 
——" RESIDUE TO IMPROVE WATER QUAL- 


Environmental Protection Agency, Chicago, IL. 
Great Lakes National Program Office. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-209838. 
Price codes: A03 in paper copy, AOI in microfiche. 


1985. 20p, 14 tab. 


Descriptors: *Conservation, *Agriculture, *Water 
pollution prevention, *Conservation tillage, *Lake 
Erie, Water quality control, Water pollution con- 
trol, Farming, Phosphorus, Lake Ontario, Lake 
Huron, Herbicides, Crop yields, Saginaw Bay. 


The practice of conservation tillage in the drainage 
basin of the lower Great Lakes was given new 
importance during 1984 when states in the basin 
began the preparation of new programs to reduce 
phosphorus loadings to Lake Erie, Lake Ontario, 
and Saginaw Bay of Lake Huron. The strategies 
being developed by the states of Indiana, Ohio, 
Michigan, New York, and Pennsylvania, in gener- 
al, rely heavily on conservation tillage practices to 
reduce the delivery of phosphorus to the lakes. In 
part, this reliance on tillage programs is based on 
the success of the Tri-State Conservation Tillage 
Demonstration Projects, which have been under- 
way for the past three years in the Western Basin 
of Lake Erie. This report covers experience during 
1984 in these projects. (See also W89-02835) 
(Lantz-PTT) 

W89-02837 


SCHISTOSOMIASIS CONTROL IN IRRIGA- 
TION SCHEMES IN ZIMBABWE, 

Hydraulics Research Ltd., Wallingford (England). 
For primary bibliographic entry see Field 5G. 
W89-03066 


MODEL FOR PREDICTING THE EFFECT OF 
DRAINAGE ON SOIL MOISTURE, SOIL TEM- 
PERATURE AND CROP YIELD, 

Helsinki Univ. of Technology, Espoo (Finland). 
Lab. of Hydrology and Water Resources Engi- 
neering. 

For primary bibliographic entry see Field 4A. 
W89-03334 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A. Control Of Water On The 
Surface 


STATISTICAL ANALYSES OF FLOOD FRE- 
QUENCY, LOW-FLOW FREQUENCY AND 
FLOW DURATION OF STREAMS IN THE 
PHILADELPHIA AREA, PENNSYLVANIA, 
Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-02492 


TECHNIQUE FOR ESTIMATING FLOOD- 
PEAK DISCHARGE AND FREQUENCIES ON 
RURAL STREAMS IN ILLINOIS, 

— Survey, Urbana, IL. Water Resources 


For, eed bibliographic entry see Field 2E. 
W89-02512 


HYDROLOGIC RECONNAISSANCE OF THE 
CHILKAT RIVER’ BASIN, SOUTHEAST 
ALASKA (WITH SPECIAL REFERENCE TO 
THE BALD EAGLE CRITICAL HABITAT AT 
THE TSIRKU RIVER ALLUVIAL FAN), 
Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-02565 


ANNUAL REPORT, 1986 (RESERVOIR CON- 
TROL CENTER, SOUTHWESTERN DIVISION, 
U.S. ARMY CORPS OF ENGINEER). 

Army Engineer Div. Southwestern, Dallas, TX. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as AD-A182 634. 
Price codes: A10 in paper copy, AOI in microfiche. 





January 1987. 196p, 17 fig, 21 tab, 17 plates, 
append. 

Descriptors: *Water resources management, *Res- 
ervoir management, Reservoirs, Water manage- 
ment, Water quality, Corps of Engineers. 


The South Western Division Resource Control 
Center, Corps of Engineers which covers Texas, 
New Mexico, Arkansas and part of Oklahoma, 
Nebraska, and Louisiana, was established in 1967 
by the Chief of Engineers to improve capabilities 
of the Corps of Engineers to perform its civil 
works mission as related to operation of reservoirs. 
This report presents activities and accomplish- 
ments of the Southwestern Division as related to 
reservoir regulation and water management activi- 
ties throughout FY 1986. Detailed summaries of 
reservoir conditions, water quality activities, min- 
utes of coordinating committee meetings and min- 
utes of the 1986 Water Management meeting are 
also included. (Lantz-PTT) 

W89-02716 


EROSION AND SEDIMENTATION, 
Exeter Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2J. 
W89-02723 


HYDROLOGY VERSUS WATER RESOURCES 
MANAGEMENT, 

Slovenska Akademia Vied, Bratislava (Czechoslo- 
vakia). Ustav Hydrologie a Hydrauliky. 

For primary bibliographic entry see Field 2A. 
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This volume is the product of research and policy 
development activity at the Middlesex Polytechnic 
Flood Hazard Research Center in England. A 
small workshop was organized by the Center to 
discuss the details and implications of flood-related 
research both in Great Britain and internationally. 
Papers from the workshop were organized into the 
present volume in six sections: the British urban 
flood hazard; flood related institutions and policy 
in Britain; addresses the implementation of land use 
policy both locally and internationally; hazard re- 
sponses with short lead times; project — and 
risk assessment; and an overview of lessons in 
flood hazard management for Great Britain. (See 
W89-02744 thru W89-02758) (Geiger-PTT) 
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The British urban flood problem is not as severe as 
that of the United States or Australia. Response to 
flooding in Great Britain has been largely in terms 
of structural works rather than location control, 
especially along coastal settlements. The British 
historically have subsidized, to a great extent, pro- 
tective structures through government funding and 
incentives. However, flood response has not been 
solely in structural terms. Apart from flood fore- 
casting, there is a national system of development 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Control Of Water On The Surface—Group 4A 


control. The relatively limited extent of the urban 
flood hazard in England and Wales and the appar- 
ent success of riverine flood protection should not 
be allowed to obscure the fact that a substantial 
number of people could be inundated by extreme 
events. The hazard is increased by the very short 
flood lead times available, the absence of formal 
warning for about 40% of unprotected structures, 
and a number of recent failures of the sea flooding 
warning services. The ~~ term geomorphic proc- 
esses in the south-east of England, cliff erosion, 
and land subsidence, will continue to exacerbate 
the situation. Britain’s water industry, which has 
been reorganized from a public service to the 
business sector, must convert from a construction 
to a management mentality in order to achieve 
cost-effective and affordable solutions to flood 
hazard management. (See also W89-02743) (Au- 
thor’s abstract) 
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Hazard Research Centre. 
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URBAN FLOOD PROBLEMS: THEIR SCALE 
AND THE POLICY RESPONSE, 

Ministry of Agriculture, Fisheries and Food, 
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During the industrialization of Great Britain, set- 
tlements were established along flood plains to 
allow easy access to water for power. Recreational 
centers relied on shore areas which were also 
subject to flooding. The 1930 Land Drainage Act 
in Great Britain set up Catchment Boards and was 
the basis for the Land Drainage Act of 1976. The 
1976 Act provided drainage authorities and coun- 
cils with the power to undertake works to protect 
inst flooding and, in England, for the Ministry 
of Agriculture, Fisheries and Food to grant aid, or 
subsidize the cost of the works from central gov- 
ernment funds. Comparable arrangements exist in 
Wales where the grant aid system is administered 
by the Welsh Office Agriculture Department. Nei- 
ther the Ministry nor drainage authorities have 
ever agreed to adopt uniform policies for standards 
of flood protection. Flood warning system designs 
take into consideration poor response when deal- 
ing with populations already protected by structur- 
al works. As part of the design of flood alleviation 
schemes all their likely impacts, —s environ- 
mental ones, should be assessed comprehensively. 
Although the need for policies controlling flood- 
plain development have for years been recognized, 
steps taken by the central government have been 
limited to issuing guidelines to local planning au- 
thorities. Water Authorities have the obligation to 
identify floodplains and inform planning depart- 
ments of areas liable to flooding. (See also W89- 
02743) (Geiger-PTT) 
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CONFLICTING OBJECTIVES IN FLOOD- 
PLAIN MANAGEMENT: FLOOD DAMAGE 
REDUCTION VERSUS HERITAGE PRESER- 
VATION, 

Waterloo Univ. (Ontario). Dept. of Geography. 
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An estimated 100,000 to 150,000 new structures are 
constructed in flood hazard areas in the United 
States each year consistent with performance-ori- 
ented design standards adopted at federal, state and 
local levels. These standards are designed to pro- 
tect the flood conveyance capacity of rivers and 
require that structures be protected to or above the 
100-year flood elevation. Detailed studies have not 
been conducted to evaluate the effectiveness of 
alternative designs in reducing losses. Preliminary 
studies, however, indicate that elevation on fill and 
pilings is more effective than structural floodproof- 
ing and highly cost-effective in many circum- 
stances. Although considerable flood loss reduc- 
tion is being achieved, flood management ap- 
proaches in the Untied States have not pr comer 4 
considered special conditions (e.g., velocity), have 
not substantially reduced loss to infrastructure, and 
have not adequately addressed stormwater man- 
pear and drainage problems. More testing of 
— through post-flood field studies and 
inements in standards are needed. Much of what 
is being learned in the United States may be appli- 
cable in Britain and elsewhere (subject to tailoring 
to local conditions). International co-operation in 
determining the effectiveness of alternative design 
approaches would be profitable. (See also W89- 
02743) (Author’s abstract) 
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FLOOD LOSS REDUCTION BY METROPOLI- 
TAN REGIONAL AUTHORITIES IN THE 
UNITED STATES, 

Massachusetts Univ., Amherst. Dept. of Geology 
and Geography. 
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FLOOD WARNING DISSEMINATION: THE 
BRITISH EXPERIENCE, 

Middlesex Polytechnic, London (England). Flood 
Hazard Research Centre. 

For primary bibliographic entry see Field 6F. 
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WARNING DISSEMINATION AND _ RE- 
SPONSE WITH SHORT LEAD TIMES, 
Colorado Univ. at Colorado Springs. Dept. of 
Geography and Environmental Studies. 

For primary bibliographic entry see Field 6F. 
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FLOODPLAIN MAPPING AND BEYOND: A 
STATE PERSPECTIVE, 

Maryland Water Resources Administration, An- 
napolis. Flood Management Div. 

For primary bibliographic entry see Field 6F. 
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SOCIAL CHOICE AND BENEFIT-COST ANAL- 
SIS, 

Middlesex Polytechnic, London (England). Flood 

Hazard Research Centre. 
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In 1890, the Metropolitan Sanitary District of 
Greater Chicago was formed to permanently pro- 
tect the region’s drinking water supply from devas- 
tating contamination by sewage. The solution was 
to excavate a massive canal across the continental 
divide and to thus reverse the flow of the Chicago 
River, causing it to flow into the tributaries of the 
Mississippi River and away from Lake Michigan. 
Later, sewage treatment works were constructed 
to treat dry weather flows. Each time rainfall 
exceeds 8.4 mm, the combined sewers’ capacities 
are exceeded, and they discharge directly to the 
canal system on the average of 100 times per year 
without benefit of treatment. When the sewers and 
canal system are overtaxed, raw sewage backs up 
the sewers in Chicago and 51 suburbs, flooding 
streets, businesses, and home basements. In order 
to solve these problems on a regional basis, the 
Sanitary District in 1972 adopted the tunnel and 
reservoir plan (TARP). TARP is second river 
system which is being constructed by boring tun- 
nels up to 11 m in diameter in rock as much as 100 
m under the city. When the surface sewers’ capac- 
ities are exceeded, the excess flows will drop into 
TARP. Huge reservoirs totaling 157 million cu m 
capacity will store the sewage until it can be 
gradually pumped backed to the treatment works. 
(Author’s abstract) 
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A mathematical hydraulic model of the Nene 
River in East Anglia, England is described. This 
river, which is typical of many in that predomi- 
nantly flat region, is canalized and subsequently 
heavily controlled. The routing model was devel- 
oped to investigate the effect of improvements that 
could be made to the river to reduce the frequency 
of flooding. the model is in its final stage of devel- 
opment. Results are presented of a flood that was 
monitored in March 1982. Encouraging results 
were obtained from runs simulating the flood event 
of 5-10 March 1982. The model proved capable of 
representing the complexities of this heavily con- 
trolled river. (Author’s abstract) 
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National Oceanic and Atmospheric Administra- 
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Research Lab. 
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The 1979 International Joint Commission (IJC) 
Supplementary Orders of Approval for the regula- 
tion of Lake Superior outflows call for maintaining 
Lake Superior water levels below an elevation of 
183.49 m above the International Great Lakes 
datum of 1955 (IGLD55). When Lake Superior 
rose above 183.49 m (IGLDS55) in 1985, the IJC 
ordered discharges in excess of the operational 
regulation plan outflows. Continued pressure to 
reduce high water levels on the lower Great Lakes 
by storing water in Lake Superior calls into ques- 
tion the sanctity of the 183.49 m (IGLD55) limit. 
Based on IJC hearings and historical water level 
records, the present limit appears to be equivalent 
to the upper limit specified in the original 1914 
Orders of Approval, when the latter is adjusted for 
differential isostatic rebound. However, testimony 
reveals that the IJC of 1914 expected levels to 
exceed the limit by about 0.15 m during water 
supply conditions similar to those of 1869 and 
1876, which were matched in 1985. Although the 
expected exceedance of the 1914 limit appears to 
be based on an inaccurate maximum water level 
record, other historical records substantiate that 
Lake Superior should be expected to rise above 
183.49 m (IGLDS55) during times of high water 
supplies, such as 1985. (Author’s abstract) 
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neering. 
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A methodology was developed that combines cli- 
matological data, soil properties, crop drainage 
requirements and drainage theory into a design 
method called water management model. The aim 
of this type of approach is to characterize the 
effect of drainage on soil moisture, soil tempera- 
ture and crop yield. The final result of the applica- 
tion of these methods is a decision on optimum 
drainage parameters, i.e., drain spacing and depth, 
and drainage coefficient. Determination of the soil 
water retention curve, the unsaturated hydraulic 
conductivity function and the soil thermal conduc- 
tivity is discussed. Methods for describing the 
movement of water and heat in a seasonally frozen 
soil are presented. A model for estimating the 
effect of soil moisture on crop yield is described. 
When tested by comparisons with analytical solu- 
tions, laboratory data and field experiments, the 
results were favorable. It was shown that the meth- 
ods presented here can be used in estimating the 
proper drainage coefficient, i.e., the design flow 
that the pipe system must be capable of conveying. 
According to the results obtained, decreasing the 
design flow would reduce the total costs of the 
drainage system by 1-5%. Another practical result 
indicated that the optimum drain spacing is not 
only dependent on the soil type and crop grown; 
the choice is also affected by the time period used 
in the economic analysis and by the overall maxi- 
mum yield level, which is an indication of the 
efficiency of the cultivation techniques used on the 
farm. (Author’s abstract) 
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Water rights in the Mimbres Basin, an alluvial 
basin in southwestern New Mexico, are adminis- 
tered by the New Mexico State Engineer. In evalu- 
ating applications to appropriate groundwater, the 
state engineer is required by statute to consider the 
availability of supply and the effect of proposed 
appropriations on existing groundwater and sur- 
face water rights. A numerical groundwater flow 
model of the Mimbres Basin has been developed 
and is used routinely to provide this information. 
The Mimbres Basin model is a two-dimensional 
finite difference model capable of handling aquifer 
boundaries and heterogeneities. Future drawdown 
due to continued pumping by all existing users has 
been simulated with the model and the projected 
depth to water and average annual water level 
decline rate for each four-square-mile cell within 
the modeled area has been determined. When a 
new appropriation is proposed, the model is run to 
simulate the incremental drawdown which would 
occur from the proposed pumping. These effects 
are then superimposed on current projected draw- 





down and decline rates to obtain cumulative 
values. A cell-by-cell inventory of water level in- 
formation is thus generated which, along with 
results of other hydrologic analyses, is used as a 
basis for decisions on water rights applications. 
(See also W89-02331) (Author’s abstract) 
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Artificial recharge of groundwater is recognized as 
an effective tool in managing water supplies in the 
arid Southwest. Through artificial recharge excess 
surface waters and treated wastewaters can be 
stored for later use. Despite strict conservation 
requirements of Arizona Groundwater Code, the 
application of recharge has been limited because of 
lack of an institutional framework. In 1986, Arizo- 
na enacted two laws which provide the necessary 
framework to implement recharge. The first law 
provided for the issuance of Recharge and Under- 
ground Storage and Recovery (USR) Permits by 
the Department of Water Resources. USR permits 
provide incentive for recharge since the water 
stored and subsequently withdrawn is not counted 
against the conservation requirements. The second 
law requires recharge or USR projects to obtain a 
permit from the Department of Environmental 
Quality to assure that Aquifer Water Quality 
Standards are not violated. Currently eighteen 
projects are in various stages of development, 
ranging in size from 2 to 200,000 acre-feet per year. 
Sources of water for these projects include the 
Colorado River, wastewater treatment effluent, 
surface water from reservoirs, stormwater runoff, 
and drinking water from public supply. Maximiz- 
ing water quantity without adversely affecting its 
quality presents a challenge for our state. Arizona’s 
two water agencies are working together to help 
meet this challenge. (See also W89-02331) (Au- 
thor’s abstract) 
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The water rights system of prior appropriation can 
be extended to groundwater by recognizing two 
components of the groundwater account: stored 
groundwater and induced recharge of surface 
water. Groundwater storage provides a transient 
source of water which gradually converts to sur- 
face-water depletion. The timing of the transition 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


to reliance on induced recharge of surface water is 
highly variable from case to case. The shape of the 
transition curve is calculated for five examples of 
generalized aquifer types using the three-dimen- 
sional model program of McDonald and Har- 
baugh. The five example aquifer types are similar 
to those originally described by Lohman and in- 
clude a perennial stream, an ephemeral stream, a 
closed basin, an extensive Tertiary aquifer, and an 
artesian basin. Few groundwater developments 
could be treated either as solely a mining or as a 
fully-recharged case during reasonable planning 
horizons. The ultimate limit on groundwater with- 
drawal is controlled by the magnitude of the sur- 
face water supply in the area of influence of the 
development and by the vertical __—— of 
the aquifer. For a Lay apo wellfield layout, the 
limit on development is a to the yield of the 
induced-recharge phase of the transition curve. 
This phase applies at times ranging from years to 
millennia depending on the geometry and diffusi- 
vity of the aquifer. The impacts on water rights 
depend on these factors and should be simulated 
for an explicit location, rate, and planning horizon. 
(See also W89-02331) (Author’s abstract) 
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Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p. 209-214, 1 fig. 


Descriptors: *Hydrogeology, *Pakistan, *Map- 
ping, *Groundwater, *Groundwater availability, 
*Surface water, *Surface-groundwater relations, 
*Irrigation, Groundwater potential, Groundwater 
irrigation, Groundwater management, Groundwat- 
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Group 4B—Groundwater Management 


er mining, Groundwater movement, Water table 
fluctuations, Groundwater recharge. 


Agriculture is the largest simple sector of Paki- 
stan’s economy, contributing about 36% of the 
domestic product. Water is the limiting 
factor of agricultural success, and the emphasis in 
planning has continued to be on the prudent ex- 
ploitation of the water resources. The problems of 
irrigated areas are ones of restricted drainage and 
enthecieedl age to aquifers resulting in the con- 
tinuous rise of the water table creating waterlog- 
ing and salinity over vast tracts of agricultural 
ds. In other areas inadequate water supplies 
have become a serious impediment in the planning 
and programming of agricultural and industrial 
development. Three main regions in Pakistan have 
been identified as the basis of hydrogeological 
studies: (I) the mountainous north, (II) the vast 
flatlands traversed by river systems including the 
Indus Plain, and (III) the sub-mountainous regions 
of Baluchistan with its basin-and-range topogra- 
phy. A program of hydrogeological investigation 
that covers the entire canal-irrigated areas of the 
country is described. The pu of the investiga- 
tions was: to determine the distribution and extent 
of fresh groundwater zones and to assess the poten- 
tial yield of groundwater for agricultural, domes- 
tic, and industrial use; to establish the feasibility of 
tube will drainage in areas where water table con- 
trol is essential; and to study the general geology 
and groundwater hydrology of the Indus basin. 
The results of the investigations and the hydrogeo- 
logical maps produced by them are presented. (See 
also W89-02364) (Davis-PTT) 
W89-02381 


HYDROGEOLOGICAL MAPPING IN 
PHILIPPINES 


THE 


Bureau of Mines and Geo-Sciences, Manila (Philip- 


ines). 
For primary bibliographic entry see Field 2F. 
W89-02382 


DEVELOPMENT OF GROUNDWATER RE- 
SOURCES IN SRI LANKA, 

National Water Supply and Drainage Board, Co- 
lombo (Sri Lanka). 

A. G. N. Wijesekera. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 221-230, 2 fig, 2 ref. 


Descriptors: *Rock, *Sedimentary rock, * Aquifers, 
*Hydrogeology, *Sri *Groundwater, 
*Groundwater availability, *Surface-groundwater 
relations, Groundwater potential, Groundwater ir- 
rigation, Groundwater management. 


In Sri Lanka the groundwater resources are wide- 
spread throughout the country due to abundant 
rainfall. However, the varied geological, topo- 
graphical, and climatic conditions on the island 
give rise to differing groundwater potentials. Of 
the total surface area, 90% is underlain by crystal- 
line hard rock. Only recently, exploitation of 
groundwater in these hard rock areas was given 
priority. Many districts are presently being studied 
on a regional basis. The capacities of tube wells are 
adequate only for basic human consumption and 
small-scale agriculture. The remaining 10% of the 
island consists of deep sedimentary formations in 
the northern and northwestern coastal belt, where 
karst aquifers occur in Miocene limestone forma- 
tions. Systematic exploration of these aquifers, 
with the aim of assessing their parameters and 
characteristics, and water balance studies will 
enable the preparation of hydrogeological maps. 
(See also W89-02364) (Author’s abstract) 
W89-02383 


STATUS OF HYDROGEOLOGICAL MAPPING 
IN THAILAND, 

Land Development Dept., Bangkok (Thailand). 
Soil Survey Div. 

For primary bibliographic entry see Field 2F. 
W89-02384 


HYDROGEOLOGICAL MAPPING IN THE SO- 
CIALIST REPUBLIC OF VIETNAM, 


N. D. Lam. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p. 247-250. 


Descriptors: *Geology, *Vietnam, *Maps, Water 
resources development, Groundwater. 


Hydrogeological yay is being conducted with 
increasing intensity in the Socialist Republic of 
Vietnam with the aim of exploring groundwater, 
mineral water, and thermal water resources, thus 
benefitting the national economic planning. This 
task has been carried out during the last decade 
and extended, so that today it encompasses the 
whole country and has achieved a number of en- 
couraging results. The Vietnamese hydrogeologists 
are seeking cooperation with the International Hy- 
drogeological Society and similar associations 
from developed and developing countries, above 
all from countries within the Economic and Social 
Commission for Asia and the Pacific, with a view 
to exchanging experiences and mutual support. 
(See also W89-02364) (Author’s abstract) 
W89-02385 


SUMMARY OF WELL CONSTRUCTION, 
TESTING, AND PRELIMINARY FINDINGS 
FROM THE ALLIGATOR ALLEY TEST WELL, 
BROWARD COUNTY, FLORIDA, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

F. W. Meyer. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-551, 1988. 
68p, 11 fig, 7 tab, 39 ref. 


Descriptors: *Artesian wells, *Injection wells, 
*Florida, *Floridan aquifer, Aquifers, Aquitards, 
Hydrogeology, Groundwater, Underground stor- 
age. 


A 2,811-foot deep test well was drilled during 1980 
in The Everglades along Alligator Alley as part of 
the Floridan Regional Aquifer Systems Analysis 
project. The well was cased 895 feet deep. Hy- 
draulic packers were used to isolate selected zones 
in the open hole for water samples and measure- 
ment of water levels. The well penetrated the 
surficial and intermediate aquifers into the Floridan 
aquifer system. The top of the Floridan aquifer 
system occurs at 770 feet and includes limestone 
ranging in age from Oligocene to early Eocene. 
About 67 percent of the total thickness of the 
Floridan aquifer system was penetrated by the 
well. The chief water-producing zones in the Flor- 
idan aquifer system occur at about 1,030 feet and at 
about 2,560 feet. The 1,030-foot zone contains 
brackish artesian groundwater, and the 2,560-foot 
zone contains salty artesian groundwater similar in 
composition to seawater. The static water geother- 
mal gradient is indicated, and radiocarbon activi- 
ties suggest that the saltwater in the lower zone is 
younger than brackish groundwater in the upper 
zone. (USGS) 

W89-02465 


GROUNDWATER LEVELS IN WYOMING, 
1978 THROUGH SEPTEMBER 1987, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

H. I. Kennedy, and S. L. Green. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-187, 1988. 
132p, 15 fig, 19 tab, 10 ref. 


Descriptors: *Hydrographs, *Wyoming, *Ground- 
water, *Observation wells, *Water level recorders, 
Data collections. 


Groundwater levels are measured periodically in a 
network of 95 observation wells in Wyoming, 
mostly in areas where groundwater is used in large 
quantities for irrigation or municipal pu . The 
program is conducted by the U.S. Geological 
Survey in cooperation with the Wyoming State 
Engineer and the Wyoming Economic Develop- 
ment and Stabilization Board. This report contains 
hydrographs for 95 observation wells showing 
water level fluctuations from 1978 through Sep- 
tember 1987. Also included in the report are maps 


showing locations of observation wells and tables 
listing well depths, use of water, geologic source, 
records available, and highest and lowest water 
levels for the period of record. (USGS) 

W89-02468 


RECHARGE AS AUGMENTATION IN 
SOUTH PLATTE BASIN, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

J. W. Warner, D. Sunada, and A. Hartwell. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-180435/ 
AS. Price codes A06 in paper copy; A01 in micro- 
fiche. Colorado Water Resources Research Insti- 
tute, Fort Collins, Completion Report No. 144, 
September 1987. 116p, 10 fig, 10 tab, 12 ref, 3 
append. Contract No. 14-08-0001-G1006. Project 
No. USGS G1006-22. 


THE 


Descriptors: *Artificial recharge, *Return flow, 
*Groundwater recharge, *Surface-groundwater 
conjunctive management, *Augmentation plan, Ba- 
sinwide water management, Colorado, South 
Platte River Basin. 


Artificial recharge is a newly emerging technology 
for water management in the South Platte River 
Basin of Colorado. Currently there are about 44 
recharge sites being operated, mostly for the pur- 
pose of augmenting streamflows. Augmentation is 
needed to offset the stream depletion caused by 
pumping from the alluvial aquifer in contact with 
the river. These augmentation/recharge projects 
have evolved from the quest for better basinwide 
water management in order to optimize the use of 
a limited water supply. Pilot recharge projects 
were first tried in the early 1960s. Some of the 
were recharge demonstrations and some were re- 
search sites. They are summarized in the report 
with brief descriptions of each project. These pilot 
projects proved the feasibility of artificial recharge 
in the South Platte Basin. More recently water 
supply organizations have begun to operate aug- 
mentation/recharge projects, often taking advan- 
tage of seepage from existing facilities such as 
canals and reservoirs. The report documents physi- 
cal characteristics, water supplies and operating 
plans for existing recharge sites. The role of each 
site in an augmentation plan is described. The 
purpose of most of the artificial recharge sites it to 
produce return flow to the river for augmentation 
of river flow. The analytical method currently 
being used to calculate the timing and amount of 
return flow from a recharge site are evaluated. The 
two most popular methods are: (1) the Glover 
method; and (2) the Stream Depletion Factor 
method (based on the Glover method). Examples 
applications of each method are given and com- 
pared. The current laws and administrative rules 
which govern augmentation/recharge in the South 
Platte Basin are summarized. A typical plan for 
augmentation is documented in complete detail 
including the court decree (Fort Morgan Reser- 
voir and Irrigation Company). (USGS) 

'W89-02482 


RECORDS OF WELLS, DRILLERS’ LOGS, 
WATER LEVEL MEASUREMENTS, AND 
CHEMICAL ANALYSES OF GROUNDWATER 
IN HARRIS AND GALVESTON COUNTIES, 
TEXAS 1980-84, 

Geological Survey, Houston, TX. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02497 


ELECTED HYDROLOGIC DATA FOR PAH- 
VANT VALLEY AND ADJACENT AREAS, MIL- 
LARD COUNTY, UTAH, 1987, 

Geological Survey, Denver, CO. 

For primary bibliographic entry see Field 7C. 
W89-02569 


SELECTED GROUNDWATER INFORMATION 
FOR THE COLUMBIA PLATEAU REGIONAL 
AQUIFER SYSTEM, WASHINGTON AND 





OREGON, 1982-1985: VOLUME I, GEOHYDRO- 
LOGY. 


’ 
a Survey, Tacoma, WA. Water Re- 
sources 
For po hte bibliographic entry see Field 7C. 
W89-02572 


SELECTED GROUNDWATER INFORMATION 
FOR THE COLUMBIA PLATEAU REGIONAL 
AQUIFER SY WASHINGTON AND 


STEM, 
OREGON, 1982-1985: VOLUME II, WATER 
LEVELS, 


a, Survey, Tacoma, WA. Water Re- 
sources 

For oa bibliographic entry see Field 7C. 
W89-02573 


GENERALIZED POTENTIOMETRIC SUR- 
FACE OF THE SPARTA-MEMPHIS AQUIFER, 
EASTERN ARKANSAS, SPRING 1980, 
Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7C. 
W89-02575 


GROUNDWATER RESOURCES OF LIME- 
STONE COUNTY, TEXAS, 

Geological Survey, Austin, TX. Water Resources 
Div. 


For primary bibliographic entry see Field 2F. 
W89-02583 


HYDROLOGIC ANALYSIS OF THE RIO 
GRANDE BASIN NORTH OF EMBUDO, NEW 
MEXICO, COLORADO AND NEW MEXICO, 
Geological Survey, Denver, CO. Water Resources 


Div. 
For paren bibliographic entry see Field 2F. 
W89-02589 


SEASONAL CHANGES IN GROUNDWATER 


co, 
Geological Survey, Albuquerque, NM. Water Re- 
sources Div. 
H. S. Garn. 
Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-197, 1988. 
19p, 7 fig, 2 tab, 7 ref. 


Descriptors: *Hydrologic data, *Alluvial aquifers, 

*Water table fluctuations, *New Mexico, Rosewell 

groundwater basin, Pecos River, Groundwater 

— Groundwater movement, Water table pro- 
les. 


The Pecos River near Hagerman in Chaves 
County, New Mexico, historically has been a gain- 
ing stream. In 1938, the slope of the water table in 
the shallow alluvial aquifer near Hagerman was 
toward the Pecos River. By 1950, a large water- 
table depression had formed in the alluvial aquifer 
southwest of Hagerman. Continued enlargement of 
this depression could reverse the direction of 
groundwater flow to the Pecos River. Water levels 
were measured during 1981-85 in wells along a 
section extending from the Pecos River to a point 
within the depression. Although the water-table 
depression has not caused a perennial change in 
direction of groundwater flow, it has caused a 
seasonal reversal in the slope of the water table 
between the river and the depression during the 
growing season when pumpage from the shallow 
aquifer is the greatest. (USGS) 

W89-02601 


GEOPHYSICAL LOGS AND HYDROLOGICAL 
DATA FOR EIGHT WELLS IN THE COYOTE 
SPRING VALLEY AREA, CLARK AND LIN- 
COLN COUNTIES, NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

D. L. Berger, K. C. Kilroy, and D. H. Schaefer. 
Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-679, 1988. 
59p, 28 fig, 13 tab, 2 ref. 
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Descriptors: *Borehole geophysics, *Hydrologic 
data, *Carbonate a *Geochemistry, *Paleo- 
zoic carbonate-r aquifers, *Nevada, Coyote 
Spring Valley area, Groundwater level, Pumping 
tests, Regional aquifer, Well drilling. 


Geophysical logs, drilling operations, + eens 
data, and water quality determinations t- 
ed for eight wells in the — _s ley area 
of southeastern Nevada. The vy in an area 
where thick units of pM ae pon ban rock are 
overlain by Tertiary semiconsolidated basin-fill de- 
ae oe and Quaternary alluvial deposits. Data col- 
ted by the U.S. Geological Survey were aug- 
mented with data from previous investigations; 
however, complete sets of logs and other data are 
not available for all eight wells. Geophysical data 
presented included natural-gamma, neutron, 
gamma-gamma density, caliper, temperature, 
acoustic, single-point resistance, long- and short- 
natural resistivity, and spontanec tential logs. 
Drilling penetration rates, lithologic | columns, and 
well construction are also summarized and present- 
ed. Measurements of drawd and ery 
during and after constant-discharge pumping peri- 
ods are also included. Also presented are results of 
chemical and physical analyses for major-ion 
chemistry, trace constituents, stable and radioac- 
tive isotopes, temperature, pH, ific conduct- 
ance, and dissolved oxygen. (USGS) 
W89-02603 








LAND AND WATER MANAGEMENT ISSUES: 
TEXAS HIGH PLAINS, 

For primary bibliographic entry see Field 6D. 
W89-02634 


CONJUNCTIVE USE OF SURFACE AND 
GROUND WATER IN THE SOUTH PLATTE, 
RIVER BASIN: A CASE STUDY OF THE CEN- 
TRAL COLORADO WATER CONSERVANCY 
DISTRICT, 

Central Colorado Water Conservancy District, 
Greeley. 

For primary bibliographic entry see Field 6D. 
W89-02659 


GROUND WATER RECHARGE FOR OKLA- 
HOMA: AN ANALYSIS OF PAST AND 
FUTURE METHODOLOGY, 

Oklahoma Water Resources Board, Oklahoma 


IN: Ground Water Quality and A, 
tices. Lewis Publishers, Chelsea, 
57-72, 8 fig, 4 ref. 


icultural Prac- 
ichigan. 1987. p 


Descriptors: *Groundwater recharge, *Ground- 
water basins, *Artificial recharge, Water reuse, 
Oklahoma, Blaine Gypsum Project, Woodward 
Dam, Wells. 


Of the six main aquifers in western Oklahoma, all 
but the Dog Creek Shale/Blaine Gypsum are 
showing a steady decline. This decline may be 
linked to irrigation, the major user of the available 
ground water. The land would quickly become 
hostile and impossible to farm without this water. 
Therefore, it is in the a interest of the -_ its 
economy, and its people to ite recharge 
projects. The parameters of nn recharge are 
defined. Past recharge successes within the state 
are observed. New methods that may best demon- 
strate how to artificially recharge Oklahoma’s 
aquifers are proposed. Methods of recharge vary 
with region and circumstances. No one method 
may be the primary instrument of recharge. Three 
possible methods are: channel tail water or rain 
water into an area where it would percolate into 
the aquifer; use alluvium rather than the major 
aquifer for good quality water; or pump treated 
effluent back down into the aquifer rather than 
allow it to flow away in a stream. (See also W89- 
02654) (Davis-PTT) 

W89-02660 


SALINE SEEP ON WHEATLAND IN NORTH- 
WEST OKLAHOMA, 
Southern Plains Range Research Station, Wood- 


79 


ward, OK. 
For primary bibliographic entry see Field 5B. 
W89-02672 


HYDROLOGY AND WATER QUALITY OF A 

DRAINED CLAY CATCHMENT, LOCKLE 

PARK, NORTHUMBERLAND, 

Ministry of Agriculture, Fisheries and Food, Cam- 

— (England). Field Drainage Experimental 
nit. 


For primary bibliographic entry see Field 2E. 
W89-02889 


GROUNDWATER FLOW THROUGH A MILIO- 
LITE LIMESTONE AQUIFER, 

Birmingham Univ. (England). Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2F. 
W89-03050 


INVESTIGATION INTO 
BIAL 
CIALLY RECHARGED GROUNDWATER, 


Zhengding Inst. % ‘naan and Engineering 
gg y (China 


al Stienes and Technology WSTED4, Vol. 
20, No. 3, p 47-53, 1988. 3 fig, 7 tab. 


Descriptors: *Groundwater recharge, * Artificial 
recharge, *Water quality, *Sulfur bacteria, Iron 
bacteria, Iron, Manganese, China, Recharging 
wells, Silting. 


After artificial recharging of groundwater some 
problems occurred, including changes in ground- 
water quality and silting up of recharge (injection) 
wells. Therefore, the mec of microbial ef- 
fects on groundwater quality after artificial re- 
charging were studied in Shanghai and the district 
of Changzhou. The source for groundwater re- 
charge in Shangahai is purified water from the 
Shangai is purified water for the Huang-Pu River; 
treated wastewater from texile milks is used in 
Changzhou. These problems were approached on 
the basis of the amounts of biochemical reaction 
products generated by the metabolism of iron bac- 
teria, sulfate-reducing bacteria, Thiobacillus thio- 
and Thiobacillus denitrificans. The experi- 
ments showed that in the transformations occur- 
ring and the siltation of recharge wells, microorga- 
nisms play an important role, due to the various 
chemical and biochemical activities. A water-rock- 
microorganisms system is proposed. (Author’s ab- 
stract) 
W89-03078 


AQUIFER THERMAL ENERGY STORAGE IN 
FINLAND. 


Vesi-Hydro, Helsinki (Finland). 

H. lihola, T. Ala-Peijari, and H. Seppanen. 

Water Science and Technology WSTED4, Vol. 
20, No. 3, p 75-86, 1988. 9 fig, 3 ref. 


Descriptors: *Artificial recharge, *Energy storage, 
*Thermal water, *Aquifers, *Groundwater, *Fin- 
land, Geothermal studies. 


The rapid changes and crises in the field of energy 
during the 1970s and 1980s have forced us to 
examine the use of energy more critically and to 
look for new ideas. Seasonal aquifer thermal 
energy storage (T < 100 C) on a large scale is one 
of the gray areas which has not yet been extensive- 
ly explored. However, projects are currently un- 
derway in a dozen countries. In Finland there have 
been three demonstration projects from 1974-1987. 
International — under the auspices of the 
International Energy Agency, Annex VI, ‘Envi- 
ronmental and Chemical Aspects of Thermal 
Energy Storage in Aquifers and Research and De- 
velopment of Water Treatment Methods’ started in 
1987. The research being undertaken in 8 countries 
includes several elements fundamental to hydro- 
chemistry and biochemistry. (Author's abstract) 
W89-03082 
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MODEL FOR PREDICTING THE EFFECT OF 
DRAINAGE ON SOIL MOISTURE, SOIL TEM- 
PERATURE AND CROP YIELD, 

Helsinki Univ. of Technology, Espoo (Finland). 
Lab. of Hydrology and Water Resources Engi- 
neering. 

For primary bibliographic entry see Field 4A. 
W89-03334 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


SIMULATING UNDERGROUND MINES IN A 
REGIONAL MODEL, 

Schreuder and Davis, Inc., Tampa, FL. 

P. R. Davis, and T. A. Prickett. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 131- 
144, 7 fig, 1 ref. 


Descriptors: *San Juan Basin, *Uranium mining, 
*Model studies, *Groundwater movement, 
*Groundwater management, *Aquifers, Regional 
analysis, Simulation, Prediction, Geohydrology, 
Hydrology, Mathematical studies, Statistical meth- 
ods, Water level fluctuations, Groundwater, Finite 
element method. 


A three-dimensional finite-difference numerical 
model of the 20,000 square-mile San Juan Basin 
was modified to simulate groundwater flow into 
underground uranium mines in the Westwater 
Canyon aquifer. Two different techniques were 
used, both based on the principle of variable-flow, 
constant-drawdown discharge from a node. For 
one technique, model grids were placed to approx- 
imate mine geometry, and aquifer properties were 
adjusted accordingly. A more general technique 
using a variable-radius concept was used where 
insufficient data were available concerning mine 
geometry. The development and application of the 
two techniques are presented. Results are com- 
pared to historical data and to predictions made by 
other modeling techniques. A case study shows the 
interference effects in terms of water-level differ- 
ences and changes in mine inflow (between sepa- 
rate mining areas) as predicted by the regional 
model simulating the aquifer in which the mines 
are located. (See also W89-02331) (Author’s ab- 
stract) 

W89-02339 


QUANTITY AND QUALITY OF RECHARGE 
TO THE OGALLALA AQUIFER FROM URBAN 
RUNOFF, 

Brandes (R.J.) Co., Austin, TX. 

L. S. Stecher, and K. Rainwater. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 145- 
164, 7 fig, 3 tab, 12 ref. 


Descriptors: *Urban hydrology, *Texas, *Ogallala 
aquifer, *Urban runoff, *Urban watersheds, 
*Groundwater recharge, *Model studies, Regional 
analysis, Water quality, Groundwater monitoring, 
Water pollution sources, Pollutant identification, 
Path of pollutants, Geohydrology, Hydrology, 
Aquifers, Groundwater, Water level fluctuations. 


The groundwater in the Ogallala aquifer beneath 
the City of Lubbock, Texas, has been rising since 
1965 due to increased recharge from playa lakes in 
the urbanized area. The recharge is sufficient to 
maintain a groundwater beneath the city despite 
the regional decline in the Ogallala water table 
around the city. Detailed water level measure- 
ments and numerical modeling have indicated that 
the average recharge rate is 7 to 11 thousand acre- 
feet per year. In some localized areas, a rapid rise 
of over twenty feet has occurred since 1982. Com- 
prehensive water quality sampling has shown the 
chemical evolution of the recharged urban runoff 
as the water moves through the aquifer. This 
chemical evolution can be evaluated based on typi- 
cal groundwater quality interactions. The data in- 
dicate minimal pollution by herbicides, pesticides 


or heavy metals. (See also W89-02331) (Author’s 
abstract) 
W89-02340 


RECOVERY OF MOISTURE/SOLUTE PRO- 
FILES IN RECLAIMED COAL-MINE SPOIL, 
NORTHWEST NEW MEXICO, 

New Mexico Bureau of Mines and Mineral Re- 
sources, Socorro. 

For primary bibliographic entry see Field 2F. 
W89-02360 


MODELLING FLUVIAL PROCESSES _ IN 
STREAMS WITH GRAVEL MINING, 

San Diego State Univ., CA. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2E. 
W89-02462 


EFFECTS OF GEOLOGY, RUNOFF, AND 
LAND USE ON THE STABILITY OF THE 
WEST GALLATIN RIVER SYSTEM, GALLA- 
TIN COUNTY, MONTANA, 

Montana State Univ., Bozeman. Dept. of Civil 
Engineering. 

D. R. Reichmuth. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-228162. 
Price codes: A05 in paper copy; AOI in microfiche. 
Montana Water Resources Research Center 
Report No. 134, Bozeman, June 1983. 71p, 50 fig, 7 
tab, 11 ref, 4 append. Contract No. 14-34-0001- 
1128. Project No. OWRT A-088-MONT (1). 


Descriptors: *Montana, *Gallatin River, *Forest 
management, *Stability, *Sediment transport, Ge- 
ology, River system, Bed load, Bridges, Earth- 
quakes, Fault, Hydrographs, Irrigation, Land use, 
Roads, Runoff, Land forms, Stream classification, 
Tectonics. 


The West Gallatin River flows northward from its 
headwaters in Yellowstone Park. For the first fifty 
miles the river is confined in the narrow, rugged 
Gallatin Valley which is a broad, relatively flat 
alluvial valley. This study analyzes the behavior of 
the West Gallatin River in this lower section. It 
was found that the river has been changed consid- 
erably by geologically recent tectonic events such 
as earthquakes and isostatic shifting of large por- 
tions of the drainage area. During the past 100 
years man has been actively altering elements of 
the drainage system. These alterations include 
forest management, irrigation, road construction, 
and housing development. Unfortunately many of 
these activities have been disruptive and have 
caused additional instabilities to develop in the 
system. This study described both the natural and 
man-induced changes which have occurred in 
terms of their system effect. It is hoped that a 
better understanding of the river’s system behavior 
will lead to less adverse impacts when future activ- 
ity in drainage is undertaken. (Peavy-MN St. U.) 
W89-02472 


COMPARISON OF CONCEPTUALLY BASED 
AND REGRESSION RAINFALL-RUNOFF 
MODELS, DENVER METROPOLITAN AREA, 
COLORADO, AND POTENTIAL APPLICA- 
TIONS IN URBAN AREAS, 

—— Survey, Denver, CO. Water Resources 

iv. 

J. B. Lindner-Lunsford, and S. R. Ellis. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 87-4104, 1987. 39p, 8 fig, 15 tab, 12 ref. 


Descriptors: *Urban runoff, *Hydrologic models, 
*Model studies, Statistical models, Regression 
analysis, Peak flow, Runoff volumes. 


Multievent, conceptually based models and a 
single-event, multiple linear-regression model for 
estimating storm-runoff quantity and quality from 
urban areas were calibrated and verified for four 
small (57 to 167 acres) basins in the Denver metro- 
politan area, Colorado. The basins represented dif- 
ferent land-use types - light commercial, single- 
family housing, and multi-family housing. Both 


types of models were calibrated using the same 
data set for each basin. A comparison was made 
between the storm-runoff volume, peak flow, and 
storm-runoff loads of seven water quality constitu- 
ents simulated by each of the models by use of 
identical verification data sets. The models studied 
were the U.S. Geological Survey’s Distributed 
Routing  Rainfall-Runoff Model-Version II 
(DR3M-II) (a runoff-quantity model designed for 
urban areas), and a multievent urban runoff quality 
model (DR3M-QUAL). Water quality constituents 
modeled were chemical oxygen demand, total sus- 
pended solids, total nitrogen, total phosphorus, 
total lead, total manganese, and total zinc. (USGS) 
W89-02483 


HYDROLOGY OF AREA 27, EASTERN 
REGION, INTERIOR COAL PROVINCE, ILLI- 
NOIS, 

Geological Survey, Urbana, IL. Water Resources 
Div. 


For primary bibliographic entry see Field 5B. 
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EFFECTS OF ORGANIC WASTES FROM 
PROCESSING OF GREEN RIVER FORMA- 
TION OIL SHALE ON WATER QUALITY, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
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HYDROLOGY OF AREA 40, WESTERN 
REGION, INTERIOR COAL PROVINCE, 
KANSAS, OKLAHOMA AND MISSOURI, 
Geological Survey, .awrence, KS. Water Re- 
sources Div. 

M. V. Marcher, and J. F. Kenney. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
pe Report 83-266, 1984. 131p, 42 fig, 4 tab, 
147 ref. 


Descriptors: *Coal mines, Stream discharge, 
Groundwater, Water quality, Kansas, Oklahoma, 
Missouri, Verdigris River, Neosho River, Spring 
River. 


Coal Area 40 in the Western Region of the Interior 
Coal Province includes about 16,300 square miles 
in southeastern Kansas, southwestern Missouri, and 
northeastern Oklahoma. Rocks of Pennsylvanian 
age, which underlie about 80 percent of the area, 
contain nearly 1.8 billion tons of coal that can be 
strip mined under current economic conditions. 
The area is drained by the Verdigris, Neosha, and 
Spring Rivers. Streamflow data have been collect- 
ed systematically at 166 stations; miscellaneous 
data have been collected at 335 sites. At least four 
determinations of specific conductance and pH 
have been made at 91 stream stations and 29 sta- 
tions each have more than 100 chemical analyses 
of stream water. Records of groundwater levels 
are available for 438 wells and water quality data 
are available for 516 wells and springs. Maps, 
graphs, diagrams, and tables, accompanied by lim- 
ited explanatory text, are used to summarize areal 
hydrology and the hydrologic effects of coal 
mining, petroleum production, and metal (zinc and 
lead) mining. In addition, the report includes sec- 
tions of geology, soils, land use, climate, water use 
and water data sources. (USGS) 
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SEDIMENT DISCHARGE DATA FOR THE 
LOWER REACH OF CAMPBELL CREEK, AN- 
CHORAGE, ALASKA: MAY TO SEPTEMBER 
1987, 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2J. 
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HYDROLOGY OF AREA 62, NORTHERN 
GREAT PLAINS AND ROCKY MOUNTAIN 
COAL PROVINCES-NEW MEXICO AND ARI- 
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A, 





Geological Survey, Albuquerque, NM. Water Re- 
sources Di 

For primary bibliographic entry see Field 2F. 
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SELECTED HYDROGEOLOGIC DATA FOR 
THE SOUTHWEST GLENDIVE PRELIMI- 
NARY LOGICAL MINING UNIT AND ADJA- 
CENT AREAS, DAWSON COUNTY, MON- 
TANA, 

Geological Survey, Honolulu, HI. 
sources Div. 

For primary bibliographic entry see Field 7C. 
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U.S. GEOLOGICAL SURVEY URBAN-STORM- 
WATER DATA BASE OF CONSTITUENT 
STORM LOADS; CHARACTERISTICS OF 
RAINFALL, RUNOFF, AND ANTECEDENT 
CONDITIONS; AND BASIN CHARACTERIS- 


Geological Survey, Denver, CO. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
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RAINFALL-RUNOFF DATA FOR SOMERSET 
COUNTY, NEW JERSEY 

Geological Survey, Trenton, NJ. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
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HYDROLOGY OF THE WHITE TAIL BUTTE 
AREA, NORTHERN CAMPBELL COUNTY, 
WYOMING, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

M. E. Lowry, and J. G. Rankl. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 82-4117, 1987. 47p, 26 fig, 9 tab, 12 ref. 


Descriptors: *Coal hydrology, *Rainfall-runoff re- 
lationships, *Coal mining impact, *Peak flow, 
*Surface-groundwater relations, *Wyoming, Rain- 
fall, Runoff, Hydrology, Reclamation, Groundwat- 
er, Water pollution sources, Groundwater pollu- 
tion, Campbell County. 


Quantity of runoff and peak discharge from one 
small basin in the White Tail Butte area, deter- 
mined from a calibrated rainfall-runoff model, is 
less than the quantity computed using results of a 
regional study. The difference is caused by the 
extensive beds of exposed, permeable clinker in the 
area. Potentiometric surfaces in the White Tail 
Butte area indicate that, regionally, it is a discharge 
area. This is consistent with the conceptual model 
developed elsewhere in Campbell County, Wyo. 
The chemical quality of water from springs and 
alluvium, however, is characteristic of water found 
in recharge areas, so movement of water in the 
regional system is app ly small compared to 
local recharge. If surface coal mining occurs in the 
area, the principal adverse impact to the ground- 
water system would be the destruction of springs 
and seeps in the mined area. These could be re- 
stored with special reclamation procedures. There 
are adequate quantities of water of suitable quality 
for stock or domestic use below the coal so postre- 
clamation supplies could be obtained. Impacts of 
surface mining on runoff could not be evaluated, 
but sensitivity of runoff to infiltration indicates a 
10% change in runoff for a 1% change in infiltra- 
tion. (USGS) 

W89-02596 





HYDROLOGIC DATA FOR URBAN STUDIES 
IN THE AUSTIN METROPOLITAN AREA, 
TEXAS, 1986, 

Geological Survey, Austin, TX. Water Resources 
Div. 

J. D. Gordon, D. L. Pate, and D. L. Slagle. 
Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-768, 1988. 
144p, 5 fig, 9 tab, 11 ref. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Effects On Water Of Man’s Non-Water Activities—Group 4C 


Descriptors: *Rainfall-runoff relationships, *Urban 
runoff, *Texas, *Data collections, *Austin, *Colo- 
rado River, Urban hydrology, Storm runoff, 
Streamflow, Hydrologic data, Balcones escarp- 
ment, Edwards aquifer. 


This report contains rainfall and runoff collected 
during the 1986 water year for the Austin, Texas 
metropolitan area. In 1975, the program was ex- 
panded to include the collection of water quality 
data, and in 1978, to include a groundwater re- 
sources study of the south Austin metropolitan 
area in the Balcones Fault Zone. The information 
will be useful in determining the effect of urbaniza- 
tion of flood peaks, volume, and water quality. The 
major streams in the study area are Onion Creek, 
Barton Creek, Walnut Creek, Bull Creek, Boggy 
Creek, Shoal Creek, Williamson Creek, Slaughter 
Creek, Bear Creek, and Waller Creek. All streams 
in the area are within the Colorado River basin. 
Rainfall-runoff computations are presented for 
seven storms producing rainfall over 3 inches 
during the 1986 water year. Water quality data for 
sites in the Austin metropolitan area are also given 
in this report. (USGS) 
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HYDROLOGY OF AREA 8, EASTERN COAL 
PROVINCE, WEST VIRGINIA AND OHIO, 
Geological Survey, Charleston, WV. Water Re- 
sources Div. 

E. A. Friel. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 84-463, 1987. 
78p, 55 fig, 19 tab, 76 ref. 


Descriptors: *Rainfall-runoff relationships, *Sedi- 
ment yield, *Water quality, *Coal mining, *Ohio 
River, *West Virginia, *Ohio, *Coal hydrology, 
Flood peak, Low flow, Sulfate, Iron, Manganese, 
Sediments. 


The hydrology of Area 8 in the Ohio River basin 
in northwestern West Virginia and southeastern 
Ohio, is influenced by geology and geologic struc- 
ture. Rocks underlying the area consist of alternat- 
ing beds of sandstone, siltstone, shale, limestone, 
and mudstone. Minable coal is contained within 
the Pennsylvania and Permian rocks. Coal produc- 
tion in 1980 totaled 6.7 million tons from under- 
ground mines and one million tons from surface 
mines. There is a wide range of soil types (29 soil 
associations) in five land-resource areas. Precipita- 
tion averages about 41 inches annually and is great- 
est at higher altitudes along the eastern boundary 
of the area. Average annual runoff ranges from 13 
to 29 inches per year. The principal land uses are 
forest and agriculture. Estimated water use during 
1980 was 1,170 million gallons per day. Surface- 
water quality ranges from excellent to poor. The 
highest iron, manganese and sulfate concentrations 
were present in mined areas. Well yields range 
from less than 1 to 350 gallons per minute. 
Groundwater from the Mississippian rocks contain 
lesser amounts of dissolved solids than water from 
the Lower Pennsylvanian rocks. Water high in 
chloride content is present in some valley areas. 
(USGS) 
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SNOW WATCH ‘85. 

Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

For primary bibliographic entry see Field 2C. 
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EVALUATION OF RAIN CHEMISTRY DATA 
FOR THE JOHN F. KENNEDY SPACE 
CENTER, FLORIDA AND THE UNIVERSITY 
OF CENTRAL FLORIDA, ORLANDO, FLORI- 
DA, 

University of Central Florida, Orlando. Dept. of 
Chemistry. 

B. C. Madsen, T. W. Dreschel, and C. R. Hinkle. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as N87-25635. 
Price codes: AQ3 in paper copy, AOI in microfiche. 
NASA Technical Memorandum 100301, October 
1986. 18p, 3 fig, 6 tab, 22 ref. 


Descriptors: *Environmental effects, *Space Shut- 
tle, *Acid rain, *Water pollution sources, *Chemis- 
try of precipitation, Monitoring, Precipitation, 
Chemi ysis, Chlorine, Sodium, Magnesium, 
Hydrogen ion concentration, John F. Kennedy 
Space Center, Florida, Orlando. 


Concern over the effects of Space Shuttle launches 
prompted the initiation of a rather intense environ- 
mental monitoring program in July 1977. The pro- 
gram included a precipitation monitoring network 
with 13 precipitation collection sites which were 
operated for various time periods to baseline pre- 
cipitation chemistry at the John F. Kennedy Space 
Center (KSC). One additional site was also estab- 
lished as a remote background site on the Universi- 
ty of Central Florida (UCF) campus near Orlando, 
30 miles west of KSC. Collections and analyses of 
samples were performed using a number of meth- 
odologies. An evaluation of the data for compara- 
bility and utility for acid rain research was per- 
formed using the anion/cation, measured conduc- 
tivity/calculated conductivity, Cl/Na, and Mg/Na 
ratios. Data collected at all KSC sites between 
1977 and 1981, from 1983 to 1985 at the NADP 
site and at UCF to 1985 are comparable and appro- 
priate for determining acid rain trends. Examina- 
tion of those comparable data showed a fairly 
stable pH between 1977 and 1982 and an increase 
of 0.2 pH units which was observed as an incre- 
mental increase between 1982 and 1983 at KSC 
and UCF. The pH has remained again stable for 
1984 and 1985. There is no indication of any ad- 
verse impacts from Shuttle launches to rain chem- 
istry. (Author’s abstract) 
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CLAM SHELL DREDGING IN LAKES PONT- 
CHARTRAIN AND MAUREPAS, LOUISIANA, 
Army Engineer District, New Orleans, LA. 

For primary bibliographic entry see Field 6G. 
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EFFECTS ON SUSPENDED AND SUBSTRATE 
SEDIMENTS IN TWO STREAMS RESULTING 
FROM DIFFERENT GAS-PIPELINE INSTAL- 
LATION TECHNIQUES, 

Argonne National Lab., IL. Biological, Environ- 
mental, and Medical Research Div. 

J. P. Schubert, and W. S. Vinikour. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE88-002877. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Report No. CONF-8710210--4, (1987). 12p, 10 fig, 
1 tab, 24 ref. DOE Contract 5082-254-0690. 


Descriptors: *Pipelines, *Construction projects, 
*Suspended solids, *Natural gas, *Environmental 
effects, Streams, Little Miami River, Particle size, 
Construction, Stream degradation, Environmental 
impact, Gas pipelines. 


The effects of gas-pipeline construction projects on 
suspended solids (SS) and streambed sediments 
were investigated at two stream sites. The Little 
Miami River in Ohio was crossed using the wet- 
ditching technique. Concentrations of SS were ele- 
vated up to 400 m downstream during the two 
days of trenching operations, and fine sediment 
was deposited on the streambed up to 200 m down- 
stream of the crossing. The SS decreased rapidly 
after trenching was completed, and the fine sedi- 
ment was removed from the streambed by high 
stream flows two to eight months after construc- 
tion. Canada Creek in Michigan was crossed using 
a plow method. The time duration of stream dis- 
turbance was much less for the plow method, and 
the effects on suspended solids and streambed sedi- 
mentation were minimal. For both installation 
methods, the impacts were reversible, and no long- 
term impacts on the stream environments were 
detectable. (See also W89-02861) (Author's ab- 
stract) 
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EFFECTS OF GAS-PIPELINE CONSTRUC- 
TION ON THE AQUATIC ECOSYSTEM OF 
CANADA CREEK, PRESQUE ISLE COUNTY, 
MICHIGAN, 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 


Group 4C—Effects On Water Of Man's Non-Water Activities 


Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

W. S. Vinikour, and J. P. Schubert. 

Available from the National Technical Information 
Service, Spri id, VA. 22161, as PB88-183017. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. GRI-87/0027, January 1987. Final 
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Fis, Population distribution, Streams, Canada 
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A study was conducted to quantify the effects of 
pipeline construction on the biological, physical, 
and chemical characteristics of Canada Creek in 
Presque Isle County, Michigan. The plow method 
was used to install the pipeline. Shoreline ramp 
construction, rather than the actual installation of 
the pipeline by the plow, resulted in the greatest 
increases in suspended solids. During ramp excava- 
tion, suspended solids concentrations increased 
from < or = 50 mg/L to as high as 1105 mg/L 
three meters downstream from the crossing site; 
during actual pipeline installation, suspended solids 
concentrations did not exceed 77 mg/L. Stream- 
bed particle size distribution was not appreciably 
affected by excavation and installation activities, 
and no effects on water chemistry were detected. 
Additionally, no impacts on benthic macroinverte- 
brates or the prevalent fish species (American 
brook lamprey and mottled sculpin) occurred. 
Minor, short-term effects on macroinvertebrate 
drift during ramp excavation were indicated by 
increased drift densities and diversities, as well as 
by the increased occurrence of terrestrial species. 
The short installation time required, in combina- 
tion with the minimal amount of instream disturb- 
ance caused by the plow, accounts for the lack of 
major installation impacts. (See also W89-02823) 
(Author’s abstract) 
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1-664 BRIDGE-TUNNEL STUDY, VIRGINIA 
SEDIMENTATION AND CIRCULATION IN- 
VESTIGATION, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

S. B. Heltzel. 

Available from the National Technical Information 
Service, Springfield, VA. 22161. Technical Report 
HL-88-25, September 1988. Final Report. 56p, 19 
fig, 3 tab, 14 ref, 12 plates. 


Descriptors: *Estuaries, *Bridges, *Sedimentation, 
*Water circulation, *Virginia, *Tunnels, Flow ve- 
locity, Navigation channels, Model studies, James 
River, Hydraulic models, Numerical analysis. 


Results from physical and numerical model tests 
on the effects of the proposed 1-664 James River 
Bridge-Tunnel complex on (a) sedimentation in the 
federally maintained channels (Newport News, 
Norfolk Harbor, and Elizabeth River), (b) general 
sedimentation in the lower James River, (c) 
changes in overall flushing characteristics, and (d) 
changes in current velocities and flushing near the 
Craney Island disposal site, are presented. The 
navigation channel sedimentation was evaluated 
using the TABS-2 finite element numerical models 
RMA-2V for hydrodynamics and STUDH for 
sedimentation with an existing numerical mesh of 
the Elizabeth River and lower James River areas. 
For the general sedimentation investigation, a new 
numerical mesh was created and the same numeri- 
cal models, RMA-2V and STUDH, were used. 
Data for the flushing and currents evaluation were 
provided by the Virginia Institute of Marine Sci- 
ence. Results from the physical model tests indi- 
cate circulation changes will be localized with 
minimal effects on the general circulation of the 
lower James River. Results from the numerical 
sedimentation modeling indicate that sedimentation 
will be generally unchanged or reduced except on 
either side of the north island where increases can 
be expected. The areas experiencing unchanged or 


slightly reduced sedimentation rates include the 
oyster grounds, the Elizabeth River and Norfolk 
Harbor Channels, and the Newport News Chan- 
nel. (Author’s abstract) 
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CAUSES OF WETLAND LOSS IN THE COAST- 
AL CENTRAL GULF OF MEXICO. VOLUME 2: 
TECHNICAL NARRATIVE. 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-200811. 
Price codes: A18 in paper copy, A01 in microfiche. 
OCS Study MMS 87-0120, January 1988. 400p, 168 
fig, 102 tab, 266 ref. Edited by R. E. Turner, and 
D. R. Cahoon, Contract 14-12-0001-30252. 
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waters, Oil industry, Land developments, Coastal 
marshes, Coastal zone management. 


In 1985, the Minerals Management Service initiat- 
ed an investigation to study the causes of wetland 
loss in the coastal Gulf of Mexico as part of its 
outer continental shelf (OCS) environmental stud- 
ies program. The purpose of the two-year study 
was to investigate the factors that contribute to 
wetland loss and to determine specifically what 
percentage of the loss is directly and indirectly 
related to Federal offshore oil and gas develop- 
ment. The primary goal of the Coastal Effects 
Program is to delineate the onshore impacts of 
offshore oil and gas development activities. The 
final report, prepared in three volumes, describes 
the extent of the contribution of OCS development 
to coastal land-loss. This report provides a detailed 
description of both direct and indirect impacts, and 
provides an introduction to the study, direct 
impact of OCS activities, saltwater intrusion, sub- 
sidence and sedimentation, and landscape patterns 
and aerial imagery. (Author’s abstract) 
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CAUSES OF WETLAND LOSS IN THE COAST- 
AL CENTRAL GULF OF MEXICO. VOLUME 3. 
APPENDICES. 

Louisiana State Univ., Baton Rouge. Coastal Ecol- 
ogy Lab. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-200829. 
Price codes: A06 in paper copy, AO1 in microfiche. 
OCS Study MMS 87-0120. 121p. Edited by R.E. 
ban and D. R. Cahoon. Contract 14-12-0001- 


Descriptors: *Wetlands, *Coastal marshes, *Gulf 
of Mexico, *Environmental effects, Oil industry, 
Ecological effects, Land loss, Data collections, 
Continental shelf, Salinity. 


In 1985, the Minerals Management Service initiat- 
ed an investigation to study the causes of wetland 
loss in the coastal Gulf of Mexico as part of its 
outer continental shelf (OCS) environmental stud- 
ies program. The purpose of the two-year study 
was to investigate the factors that contribute to 
wetland loss and to determine specifically what 
percentage of the loss is directly and indirectly 
related to Federal offshore oil and gas develop- 
ment. The primary goal of the Coastal Effects 
Program is to delineate the onshore impacts of 
offshore oil and gas development activities. The 
final report, prepared in three volumes, describes 
the extent of the contribution of OCS development 
to coastal land-loss. This report, Volume III, con- 
tains five appendices providing methodological de- 
tails and data listings. (Author’s abstract) 
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CUMULATIVE IMPACT ASSESSMENT: 
ISSUES TO CONSIDER IN SELECTING A CU- 
MULATIVE ASSESSMENT METHOD, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 
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EVALUATION OF BASELINE CONDITIONS 
AT LEASE TRACT C-A, RIO BLANCO 
COUNTY, COLORADO, 

University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

For primary bibliographic entry see Field 5B. 
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USES OF, AND HUMAN IMPACT ON RIVERS, 
Natal Univ., Pietermaritzburg (South Africa). 
Dept. of Zoology. 

C. C. Appleton, J. Heeg, B. R. Davies, S. C. J. 
Joubert, and R. D. Walmsley. 

IN: Conservation of South African Rivers. 1986. p 
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Storm runoff, Industrial wastewater, Rural areas, 
Water conservation. 


The inestimable value of rivers should be obvious 
to all, yet the alarming degradation which they 
continuously suffer is testimony to the need for a 
brief statement of the main uses to which they are 
put and the consequences of thoughtless exploita- 
tion. These include agriculture (which causes ab- 
straction, destruction of riparian vegetation, in- 
creased silt load, deterioration in water quality and 
spread of waterborne diseases), urban complexes 
(creating reduced river flow, stormwater drainage, 
sewage effluent, and urban refuse), population con- 
centrations in rural areas, industry, and recreation. 
Sound conservation practices, based on current 
knowledge of river ecosystem functioning and re- 
inforced by the results of ongoing research into the 
applicability of this knowledge to all categories of 
South African river systems, holds benefits for all 
users. (See also W89-02985) (Lantz-PTT) 
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HYDROGEOCHEMISTRY OF THE UPPER 
PART OF THE FORT UNION GROUP IN THE 
GASCOYNE LIGNITE STRIP-MINING AREA, 
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R. L. Houghton, D. C. Thorstenson, D. W. Fisher, 
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studies, Overburden, Land reclamation, Mine 
wastes, Sulfates, Sulfides, Groundwater recession. 


The lignite aquifer in the Northern Great Plains 
lignite region is recharged mainly by local precipi- 
tation and discharges mainly to the underlying 
basal Bullion Creek-Slope aquifer, which is con- 
fined by the lignite underclay. Because recharge to 
both aquifers is dominated by precipitation, the 
quality of shallow ground waters is controlled 
mainly by chemical processes occurring in the 
unsaturated zone. Laboratory experiments and 
modeling indicate the controlling processes are: 
Dissolution of spoil gases generated by oxidation 
of iron sulfide minerals; dissolution of carbonate 
minerals; precipitation and dissolution of gypsum; 
cation exchange on clay minerals and cation ex- 
change and adsorption on lignitic material in the 
unsaturated zone; and cation exchange, sulfate re- 
duction and calcite precipitation within the aquifer. 
Most of these reactions occur in the natural envi- 
ronment but are accelerated by mine disturbances. 
Because oxidation of reactable iron sulfides to sul- 
fate salts proceeds to completion during the over- 
burden-stripping process itself, the effects of this 
process on aquifer water quality cannot be alleviat- 
ed by any reclamation activity. Selective replace- 
ment of near-surface overburden above the water 
table, however, can decrease the introduction of 
soluble salts into postmining aquifers. Dewatering 
of the lignite aquifer within the mine to facilitate 
stripping has produced a large cone of depression 
centered on the mine in the lignite aquifer and the 





underlying sandstone aquifer. Although the cone 
of depression extends only 2 to 3 miles beyond the 
mine boundaries, water levels in the lignite aquifer 
in the mine area have been declining at a rate of 2.5 
ft per year. Parts of the lignite aquifer removed by 
mining are reestablished in the rubble zones at the 
base of the spoil piles. As compaction of the spoils 
occurs, the ability of the rubble zone to conduct 
water will decrease. Thus postmine water in the 
spoils may be expected to decrease in quantity and 
deteriorate in quality. (Author’s abstract) 
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INDIRECT EFFECTS AND BIOLOGICAL CON- 
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cal Sciences. 
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RESPONSE OF COASTAL PLANTS TO IN- 
CREASE IN SUBMERGENCE AND SALINITY, 
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MODIFICATION AND ASSESSMENT OF AN 
INDEX OF BIOTIC INTEGRITY TO QUANTI- 
FY STREAM QUALITY IN SOUTHERN ON- 
TARIO. 
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A multivariate measure of stream quality, the 
Index of Biotic Integrity (IBI), was adapted to 
southern Ontario and calibrated to watershed land 
use on a variety of spatial scales. The fish fauna at 
209 stream locations on 10 watersheds near Toron- 
to, Ontario, was sampled with a backpack electro- 
fisher in the summers of 1984 and 1985 to provide 
biological information for the IBI. Watershed ur- 
banization, forest cover, and riparian forest were 
measured from 1:50,000 scale topographic maps 
and related to IBI estimates by linear regression. 
Of the biological measures tested, species richness, 
local indicator species (brook trout (Salvelinus fon- 
tinalis) and Rhinichthys spp.), abundance of large 
piscivores, fish abundance, and incidence of black- 
spot disease were found to contribute significantly 
to IBI estimates. Variation in IBI estimates at tne 
same location ranged from 0 to 8% within the 
sample season and from 0 to 24% between years. 
Linear models based on measures of watershed 
urbanization and forest cover accounted for 11- 
78% of the variation in IBI scores, depending on 
the spatial scale of the analysis. Significant IBI/ 
land use relationships were found with whole-basin 
IBI estimates and for IBI estimates from individual 
stream reaches. Land use immediately upstream of 
sample stations was most strongly associated with 
stream quality as measured by the IBI. (Author’s 
abstract) 

W89-03211 


ESTUARIES: CONCERN 
WATERS, 

For primary bibliographic entry see Field 7A. 
W89-03279 


OVER TROUBLED 
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RIVER DYNAMICS, FLOW REGIME AND 
SEDIMENT TRANSPORT, 

University of East Anglia, Norwich (England). 
School of Environmental Sciences. 
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For primary bibliographic entry see Field 2J. 
W89-02432 


RESERVOIR SEDIMENTATION AND INFLU- 
ENCE OF FLUSHING, 

For primary bibliographic entry see Field 2J. 
W89-02457 


DESIGN PROBLEMS IN _ GRAVEL-BED 
RIVERS, ALASKA, 

Harza Engineering Co., Chicago, IL. 

For primary bibliographic entry see Field 2J. 
W89-02458 


ANALYSIS OF BANK STABILITY IN THE DEC 
WATERSHEDS, MISSISSIPPI, 

Queen Elizabeth Coll., London (England). 

C. R. Thorne. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A189 421. 
Price codes: A03 in paper copy, AO1 in microfiche. 
First Periodic Report May-June 1987. Second 
Periodic Report July-October 1987. 28p, 9 fig, 2 
tab, 8 ref, 5 append. European Research Office of 
the U.S. Army Contract No. DAJA45-87-C-0021. 


Descriptors: *Bank stability, *Stream erosion, 
*Bank erosion, *Mississippi, *Stability analysis, 
Bank stabilization, Computer programs, Erosion, 
Soil properties. 


The first periodic report contains a brief descrip- 
tion of start-up activities for a study of bank stabili- 
ty in Mississippi Bluff Line streams. A program 
was written for a calculator which prompts for the 
required data, performs the analysis, and presents 
and interprets the results. A user’s manual, which 
is included in an annex, gives instructions for the 
use of the program to calculate the safety factor 
for an existing bank and how to find the amounts 
of flow erosion and bed degradation which would 
cause a bank to fail. The second periodic report 
describes the collection of field data and the use of 
this data to test the bank stability analysis. (Lantz- 


PTT) 
W89-02825 


DEFINITE PROJECT REPORT FOR SECTION 
14. EMERGENCY STREAMBANK PROTEC- 
TION, SANGAMON RIVER SEWAGE TREAT- 
MENT FACILITY, RIVERTON, ILLINOIS. 
Army Engineer District, Rock Island, IL. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A192 079. 
Price codes: A04 in paper copy, AO1 in microfiche. 
63p, 5 tab, 7 plates, append. 


Descriptors: *Bank protection, *Stream banks, 
*Cost-benefit analysis, *Erosion control, *Illinois, 
Sangamon River, Channel morphology, Costs, 
Erosion. 


The problem of streambank erosion at the junction 
of Sangamon Creek and the Sangamon River, at 
the village of Riverton, Illinois, Sewage Treatment 
Facility is addressed. The erosion is seriously af- 
fecting the streambank in the area of the effluent 
discharge outfall. The proposal for emergency 
streambank protection recommends channel relo- 
cation along with placement of riprap along ap- 
proximately 230 linear feet of the left descending 
bank and along 60 linear feet of the right descend- 
ing bank of Sangamon Creek, including portions of 
the right descending bank of the Sangamon River. 
The total estimated cost for the project is $57,100 
with a benefit-to-cost ratio of 2.5. The project 
satisfies the criteria for Federal participation and is 
recommended for construction. (Lantz-PTT) 
W89-02934 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


NEW APPROACHES TO MONITORING 
peer ECOSYSTEMS. 

American Society for Testing and Materials, Phila- 
delphia, PA. A symposium sponsored by ASTM 
Committee E-47 on Biological Effects and Envi- 
ronmental Fate and by the Ecological Society of 
America, Minneapolis, MN, 17-21 June 1985. 
ASTM Special Technical Publication 940. ASTM 
Publication Code Number 04-940000-16. 1987. 208 
p. Edited by Terence P. Boyle. 


Descriptors: *Environmental Policy, *Monitoring, 
*Ri tions, *Water quality, *Data collection, 
*Ecosystems, Bioindicators, Peat Trace 

metals, Chesapeake Bay, Mollusks, Gas chroma- 
tography, Great Lakes, Siskiwit Lake, Isle Royale, 
Quality control. 


Research in the field of environmental monitoring 
results from three modern concerns: the regulation 
of the use of chemicals in environmental manage- 
ment; criticism of water quality data collection 
programs; and, the high degree of temporal varia- 
bility in important components of natural ecosys- 
tems. Topics include: status of sport fish communi- 
ties as a summary biological indicator of the health 
of the nation’s streams and rivers; criteria to be 
considered in long-term pollution monitoring pro- 
grams; the development of management-oriented 
goals in monitoring programs; the technique of 
using peat bogs as long term trend records for the 
assimulation of trace metals; the formulation of a 
long term monitoring program using many compo- 
nents of plankton and fish communities; the use of 
simple, socially relevant, management-oriented 
methods; results from a network of stations that 
have monitored environmental conditions for dec- 
ades in Chesapeake Bay; a monitoring program 
designed to detect pollution in coastal waters using 
quantified — of the blue mussel; the history 
of the sentine! monitoring strategy using 
bivalves to identify contaminated coastal areas; the 
roblem of statistical resolution for sampling in 
long-term studies of population abundance and 
community composition is addressed; a technique 
using gas chromatography to determine the source 
of toxaphene residues analyzed in fish tissues col- 
lected in the Great Lakes, in Siskiwit Lake on Isle 
Royale and in rivers in the southeastern U.S.; a 
data management system is presented that incorpo- 
rates data sets with high degree of temporal varia- 
bility and that requires complex analyses; and qual- 
ity assurance-quality control procedures that 
ensure data integrity. Three research needs 
emerged: procedures to determine the minimum 
data requirement for specific pro = csaony new bio- 
logical indicators sensitive to different aspects of 
water quality; and procedures that integrate envi- 
ronmental managers’ concerns with the environ- 
mental scientist’s expertise. (See also W89-02318 
thru W89-02330) (Davis-PTT) 
W89-02317 


MONITORING THE NATION’S WATERS--A 
NEW PERSP 

Environmental Protection Agency, Washington, 
DC. Office of Toxic Substances. 

T. M. Murray. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 1-11, 3 fig, 3 tab, 6 
ref. 


Descriptors: *Statistics, *Monitoring, *National 
Fisheries Survey, *Water quality, *Ecosystems, 
*Biological surveys, *Fisheries, Statistical analysis, 
Stream fisheries, Surveys. 


Until recently, attempts to monitor the condition 
of the nation’s flowing waters focused on the phys- 
ical and chemical characteristics of those waters 
while their biological communities were largely 
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ignored. In addition, data were not collected in a 
statistically designed fashion. The Environmental 
Protection Agency (EPA), with the cooperation of 
the U.S. Fish and Wildlife Service, conducted a 
statistical survey of the status of the nation’s 
waters, their fish communities, and the limiting 
factors affecting these fish communities. This 
study, the National Fisheries Survey, is one tool 
with which the EPA will continue to monitor 
national water quality. Among the major findings 
of the survey are that the majority of the nation’s 
streams (67%) are currently suitable as sport fish 
habitat, water quality factors adversely affect the 
fish community in 56% of the nation’s waters, and 
the ability of the nation’s waters to support sport 
fish did not change appreciably during the 5 years 
which preceded 1982--overall, 91% of the nation’s 
waters maintained a constant ability to support 
= fish species during that period. (See also 
89-02317) (Author’s abstract) 
W89-02318 


STRATEGIES FOR LONG-TERM POLLUTION 
MONITORING OF THE COASTAL OCEANS, 
California Univ., Richmond. Sanitary Engineering 
and Environmental Health Research Lab. 

D. A. Segar, D. J. H. Phillips, and E. Stamman. 
IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 12-27, 23 ref. 


Descriptors: *Water pollution effects, *Ecological 
effects, *Ecosystems, *Bioindicators, *Water qual- 
ity, *Monitoring, Statistical analysis, Sampling, 
Design standards, Pollutant identification. 


Monitoring of long-term effects of marine pollu- 
tion on regional marine ecosystems can be most 
useful to managers if based primarily on the use of 
bioindicators to monitor temporal changes in the 
mean background abundance of bioavailable con- 
taminants in the region. Design of successful long- 
term, regional bioindicator monitoring programs 
requires that specific quantitative objectives be de- 
fined and expressed as null hypotheses. An opti- 
mum sampling and analysis plan designed to test 
these hypotheses must select the age, size range, 
and number of individuals per sample, the number 
of samples per site, the number of replicate analy- 
ses per sample, and other factors based on the 
known sources of variance in the environment, 
sampled population, and analysis procedure. Sam- 
pling sites must be systematically selected to be 
affected as little as possible by contaminant inputs 
which vary temporarily on short time scales. Many 
suitable sites will require the transplantation of 
bioindicators, and the optimum program will prob- 
ably require the exclusive use of transplanted pop- 
ulations. (See also W89-02317) (Author’s abstract) 
W89-02319 


INNOVATIVE DESIGNS FOR WATER QUAL- 
ITY MONITORING: ARE WE ASKING THE 
———” BEFORE THE DATA ARE COL- 


Minnesota Univ., St. Paul. Dept. of Forest Re- 
sources. 

For primary bibliographic entry see Field 7A. 
W89-02320 


COMPARISON OF LAKE SEDIMENTS AND 
OMBROTROPHIC PEAT DEPOSITS AS 
LONG-TERM MONITORS OF ATMOSPHERIC 
POLLUTION, 

Maine Univ. at Orono. Dept. of Geological Sci- 
ences. 

S. A. Norton, and J. S. Kahl. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 40-57, 6 fig, 2 tab, 18 
ref. Office of Water Research and Technology 
Grant A-053-ME; U.S. National Park Service 
Grant C51600-2-006; U.S. National Science Foun- 
dation Grant DEB -7922142. 


Descriptors: *Air pollution, *Limnology, *Paleo- 
limnology, *Acid rain, *Peat bogs, *Heavy metals, 
*Trace metals, *Monitoring, Water quality, Data 
collection, Ecosystems, Lake sediments. 


Ombrotrophic bogs receive all of their water and 
nutrients from the atmosphere. These systems are 
potentially well suited to record the chronology 
and magnitude of atmospheric deposition of chemi- 
cally nonmobile elements. Lakes may misestimate 
the atmospheric flux since they receive focused 
material from their watershed as well as directly 
from the atmosphere. Cores of profundal lake sedi- 
ment and ombrotrophic peat from both a hum- 
mock and hollow were dated by Pb-210, utilizing 
the constant rate of supply model, and analyzed for 
13 major and trace elements. All cores, except the 
hollow, have yielded a pattern of increasing con- 
centration of lead (Pb), zinc (Zn), and vanadium 
(V) since the mid-1800’s. Net accumulation rates 
over this period range from 0.1 to 5.0, 0.2 to 3.5, 
and 0.04 to 1.15 micrograms/sq cm/year for Pb, 
Zn, and V, respectively, in the lakes. In the hol- 
lows, the values are 0.2 to 2.1, 0.1 to 0.86, and 
<0.01 to 0.11; in the hummocks, they are 0.2 to 
4.1, 0.2 to 3.0, and <0.01 to 0.42. Actual atmos- 
pheric deposition rates are probably between the 
rates from the two sites in the bog. The possible 
overestimation of flux to lake sediment can be 
compensated for natural flux by normalization of 
trace metal flux to titanium dioxide (TiO2) flux. 
The adjusted ranges of atmospheric fluxes are 0 to 
4.5, 0 to 2.4 and 0 to 0.4 (same units) for Pb, Zn, 
and V, respectively, in the lakes. The TiO2 nor- 
malization for peat chemistry is not a valid proce- 
dure, because the TiO2 content of peat is largely 
determined by erratic atmospheric inputs that are 
large in relation to the background content. The 
large mineral TiO2 content of sediments results in 
a negligible atmospheric TiO2 signal in lake sedi- 
ment. (See also W89-02317) (Author’s abstract) 
W89-02321 


REVIEW OF THE CRATER LAKE LIMNOLO- 
GICAL PROGRAMS, 

Oregon State Univ., Corvallis. Coll. of Forestry. 
For primary bibliographic entry see Field 2H. 
W89-02322 


MONITORING, RESEARCH, AND MANAGE- 
MENT: INTEGRATION FOR DECISIONMAK- 
ING IN COASTAL MARINE ENVIRONMENTS, 
National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. Ocean Assessments Div. 

J. S. O’Connor, and D. A. Flemer. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p. 70-90, 5 fig, 61 ref. 


Descriptors: *Coastal waters, *Environmental 
Quality, *Waste management, *Monitoring, 
*Water quality, *Data collection, Ecosystems, 
Chesapeake Bay, New York region, Marine re- 
source. 


A rationale for making research and monitoring 
interdependent to maximize the contribution of 
both activities to environmental management is 
presented. Better choices of temporal and spatial 
scales of marine assessments, which improves man- 
agerial guidance from monitoring and research is 
emphasized. While particular scales are functions 
of particular environmental issues, the most useful 
scales overall appear to be long-term (including 
historical) and regional. The likelihood in the near- 
term of only limited incremental advances in un- 
derstanding ecosystem processes, with marginal 
improvements in predictability, leads to an argu- 
ment for more emphasis upon the use of manager- 
ially helpful, simple models. An example of one 
such model is used to characterize the geographi- 
cal prevalence of fin erosion in winter flounder 
(Pseudopleuronectes americanus), relative to the 
sources of plausible causes, from Canada to Dela- 
ware Bay. Changing emphasis from laboratory 
bioassays to field population-level effects is an im- 
portant and essential step toward integrating eco- 
system-level knowledge into the managerial and 
regulatory milieu. It is now possible to quantify the 
geographic and recent, temporal associations 
among man’s waste sources and some of their 
biological effects. Further elaboration of source- 
fate-effects understanding with the help of simple 
models (e.g., indices) is often more useful to man- 
agers than is detailed, piecemeal quantification of 
seemingly intractable ecosystem dynamics. (See 
also W89-02317) (Author’s abstract) 
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MULTIDECADE TREND-MONITORING PRO- 
GRAM FOR CHESAPEAKE BAY, A TEMPER- 
ATE EAST COAST ESTUARY, 
Environmental Protection Agency, 
MD. Chesapeake Bay Program. 

For primary bibliographic entry see Field 7A. 
W89-02324 


Annapolis, 


COASTAL MONITORING: EVALUATION OF 
MONITORING METHODS IN NARRAGAN- 
SETT BAY, LONG ISLAND SOUND AND NEW 
YORK BIGHT, AND A GENERAL MONITOR- 
ING STRATEGY, 

Environmental Protection Agency, Narragansett, 
RI. Environmental Research Lab. 

D. K. Phelps, C. H. Katz, K. J. Scott, and B. 
Reynolds. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 107-124, 4 fig, 2 tab, 
47 ref. EPA Contract 68-03-3236. 


Descriptors: *Environmental Policy, *Monitoring, 
*Water quality, *Data collection, *Coastal waters, 
Ecosystems, Narragansett Bay, Long Island 
Sound, New York Bight, Growth, Survival, Popu- 
lation dynamics. 


Biological, chemical, and physical monitoring 
methods are evaluated and a research strategy for 
coastal monitoring is presented. The purpose of the 
strategy is to provide a conceptual model for de- 
tecting contaminant-induced perturbations of 
marine systems. The proposed strategy represents 
a shift in emphasis from analysis of chemical con- 
centration to an initial biological examination of 
the effects of contaminants on marine organisms. 
Evidence of adverse biological effects obtained in 
this hierarchical strategy would result in the appli- 
cation of chemical and physical techniques to iden- 
tify the types and sources of contaminants. (See 
also W89-02317) (Author’s abstract) 

W89-02325 


‘MUSSEL WATCH’--MEASUREMENTS OF 
CHEMICAL POLLUTANTS IN BIVALVES AS 
ONE INDICATOR OF COASTAL ENVIRON- 
MENTAL QUALITY, 

Woods Hole Oceanographic Institution, 
Coastal Research Center. 

J. W. Farrington, A. C. Davis, B. W. Tripp, D. K. 
Phelps, and W. B. Galloway. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 125-139, 3 fig, 2 tab, 
25 ref. EPA Contract 68-03-3193. 


MA. 


Descriptors: ‘*Bioindicators, *Bioaccumulation, 
*Monitoring, *Water quality, *Mussels, *Data col- 
lection, Ecosystems, Trace metals, Mollusks, Plu- 
tonium, Polychlorinated biphenyls, Tissue analysis. 


The utility of the bivalve sentinel organism ap- 
proach to monitoring for some chemicals of envi- 
ronmental concern in coastal and estuarine areas 
has been evaluated by regional and national pro- 
grams and by smaller scale research efforts during 
the past 15 years. The extent and severity of coast- 
al contamination by chemicals such as polychlori- 
nated biphenyls, chlorinated pesticides, trace 
metals, and plutonium has been assessed in several 
bivalve sentinel organism programs. Advantages 
and limitations of this approach are presented and 
discussed briefly within the context of both nation- 
al and international efforts. (See also W89-02317) 
(Author’s abstract) 

W89-02326 


GAS CHROMATOGRAPHIC RESIDUE PAT- 
TERNS OF TOXAPHENE IN FISH SAMPLES 
FROM THE GREAT LAKES AND FROM 
RIVERS OF THE SOUTHEASTERN UNITED 
STATES, 

Columbia National Fisheries Research Lab., MO. 
For primary bibliographic entry see Field 5B. 
W89-02328 





MONITORING AND QUALITY ASSURANCE 
PROCEDURES FOR THE STUDY OF REMOTE 
WATERSHED ECOSYSTEMS, 

Michigan Technological Univ., Houghton. Dept. 
of Biological Sciences. 

R. Stottiemyer. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 189-198, 1 fig, 3 tab, 
6 ref. 


Descriptors: *Environmental impact, *Long-term 
studies, *Monitoring, *Data acquisition, *Quality 
control, Watershed management, Air pollution, 
Catchment basins, Cycling nutrients. 


The advent of widespread, long-term environmen- 
tal issues such as atmospheric contaminants re- 
quires reassessment of monitoring techniques and 
procedures to improve field and laboratory quality 
assurance. Mineral nutrient budgets in mature 
northern watershed and lake ecosystems which 
have widely varying inputs of atmospheric con- 
taminants are under study. These sites have been 
little studied, so consistency and appropriateness of 
sampling procedure and analysis is critical. A 
series of sampling and data quality objectives and 
procedures have been developed. They estimate 
the accuracy of field methods and sample integrity 
and determine analytical bias and precision in the 
laboratory. The system employs a series of internal 
and external audits and relies heavily on existing 
protocols developed by national monitoring and 
research organizations. (See also W89-02317) (Au- 
thor’s abstract) 

W89-02330 


STATEWIDE GROUNDWATER QUALITY 
MONITORING NETWORK DESIGN, 

Arizona Dept. of Environmental Quality, Phoenix. 
W. K. Hood, A. A. Myers, and D. L. Totman. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 205- 
222, 5 fig, 2 tab, 12 ref. 


Descriptors: *Arizona, *Groundwater monitoring, 
*Network design, *Aquifers, *Water law, Eco- 
nomic aspects, Water resources development, 
Water quality control. 


It is recognized by federal and state authorities that 
groundwater monitoring activities do not provide 
adequate data to support informed and reasonable 
decisions, and that a better approach to collecting 
and using monitoring information is needed. Arizo- 
na’s Environmental Quality Act (EQA), adopted in 
1986, mandates that the Arizona Department of 
Environmental Quality (ADEQ) conduct ground- 
water monitoring and improve the fundamental 
activities of monitoring activities carried out by 
agencies within the State. To meet this challenge, 
ADEQ has initiated the development of a state- 
wide groundwater quality monitoring strategy. 
ADEQ is faced with resource allocation decisions 
that must be directed toward the achievement of a 
cost-effective monitoring network which will con- 
tribute to maximum protection of the quality of 
Arizona’s groundwater resource. ADEQ’s pro- 
posed approach and ongoing activities to develop 
and implement a statewide groundwater quality 
monitoring network is presented. The strategy is 
comprised of six phases that include the definition 
of monitoring objectives, development of informa- 
tion data bases, evaluation and planning, ground- 
water monitoring network design, implementation, 
and assessment. The program will develop gradu- 
ally and adjustments will be made to the strategy 
as knowledge and experience are gained. (See also 
W89-02331) (Author’s abstract) 
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RANDOM SURVEY OF VOC’S, PESTICIDES 
AND INORGANICS IN ARIZONA’S DRINK- 
ING WATER WELLS, 

Arizona Dept. of Environmental Quality, Phoenix. 
S. B. Ellingson, and M. B. Redding. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 223- 
247, 4 fig, 5 tab, 35 ref. 
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Descriptors: *Groundwater pollution, *Pesticides, 
*Arizona, *Pollutant identification, *Organic com- 
pounds, *Water su ply systems, *Drinking water, 
*Heavy metals, *Chlorinated hydrocarbons, Water 
chemistry, Alkaline water, Hydrocarbons, 
Aquifers, Regional analysis, Groundwater, Statisti- 
cal methods. 


A random survey of public water supply wells was 
conducted to : (1) describe baseline water quality 
for inorganic and organic constituents in wells and 
monitor 30 unregulated chemicals with state 
Action Levels, (2) statistically project the water 
quality of Arizona’s drinking water wells, and (3) 
provide a quality assurance audit for the anticipat- 
ed state regulatory self-monitoring program. Well- 
head samples were collected from permanent com- 
munity systems serving 1,000 or more people. 
Forty wells throughout the state were tested from 
July to September 1986 and 16 wells were resam- 
pled in January 1987 to confirm initial results. 
Parameters included several physical and chemical 
constituents, inorganic and organic drinking water 
contaminants, and the 30 unregulated volatile or- 
ganic compounds (VOC’s) and pesticides with 
state Action Levels. Most wells were deep (median 
125.0 m), contained hard water (200 CaCO3/L) 
and were low in nitrate (med. 1.91 mg N/L). One 
well exceeded the primary maximum contaminant 
level for arsenic and 12 surpassed the temperature- 
dependent fluoride limit. Four wells were con- 
firmed for VOC’s and a single well exhibited pesti- 
cide contamination. Trichloroethene (TCE), 
perchloroethene, 1,1-dichloroethene, 1,2-dichlor- 
oethene, 1,1-dichloroethane, and chloroform were 
consistently observed in addition to dibromochlo- 
ropropane averaged 14 n; in another well and 
did not exceed the 20 ng/L Action Level. Project- 
ing this 13.2% occurrence state-wide, 121 commu- 
nity systems are estimated to contain detectable 
VOC and/or pesticide contamination. (See also 
W89-02331) (Author’s abstract) 

W89-02344 


RECOGNIZING PETROLEUM HYDROCAR- 
BON CONTAMINATION IN THE VADOSE 
ZONE WITH PHOTOIONIZATION DETEC- 
TION SCANNING OF FIELD SAMPLES, 

Pirnie (Malcolm), Inc., Phoenix, AZ. 

R. J. Brose, and J. T. Gross. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 365- 
373, 1 fig, 1 tab, 6 ref. 


Descriptors: *Pollutant identification, *Soil water, 
*Photoionization _ detectors, *Hydrocarbons, 
*Groundwater pollution, *Measuring instruments, 
*Field tests, *Chemical analysis, Groundwater 
monitoring, Aquifers, Hydrology, Geohydrology, 
Analytical methods, Organic compounds. 


The ability for rapid detection of petroleum hydro- 
carbons in the vadose zone has become increasing- 
ly important as more stringent environmental regu- 
lations are developed and enforced. Real time field 
data are needed to avoid indiscriminate and costly 
sampling and laboratory analyses, to optimize the 
amount of information gathered in the field, and to 
reduce the overall time required to accurately di- 
agnose subsurface contamination. Photoionization 
detectors (PID) afford the field investigator the 
ability to detect relative concentrations of volatile 
and semi-volatile organics in air, soils, and ground- 
water samples during field investigations. Portable 
PID instruments are relatively easy and reliable to 
use in the field, and are less expensive than many 
other instrumental methods. Data from an investi- 
gation at a southwestern desert location illustrate 
the close correlation that can be obtained between 
field PID instrument readings and laboratory de- 
termined concentrations of petroleum hydrocarbon 
contamination in vadose zone soils samples. PID 
data reflected the accumulation of petroleum hy- 
drocarbons above a subsurface clay lens located 
beneath a point source of contamination. (See also 
W89-02331) (Author’s abstract) 

W89-02351 


PERFORMANCE OF ANALYTICAL TEST KITS 
ON METAL FINISHING WASTEWATER SAM- 
PLES, 


Scientific Control Labs., Inc., Chicago, IL. 
For primary bibliographic entry see Field 5D. 
W89-02403 


APPLICATION OF XAD-4 SOLID SORBENT 
AND HPLC WITH ELECTROCHEMICAL DE- 
TECTION TO THE ANALYSIS OF PHENOLS 
IN WATER, 

Oak Ridge National Lab., TN. Analytical Chemis- 
try Div. 

M. P. Maskarinec, D. L. Manning, and R. W. 
Harvey. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as ADA 182613. 
Price codes: A02 in paper copy, AOI in microfiche. 
Report No. ORNL/TM-10309, June 1987. 22p, 2 
fig, 2 tab, 9 ref. 


Descriptors: *Water analysis, *XAD-4 resin, 
*Resins, *High performance liquid chromatogra- 
phy, *Phenols, Chemical analysis, Electrochemis- 
try, Chromatography. 


Phenol; o-, m-, and p-cresols; 2,4,5- and 2,4,6- 
trichlorophenols; 2,3,4,5- and 2,3,5,6-tetrachloro- 
phenols; and pentachlorophenol collected from 
water samples by adsorption on XAD-4 cartridges. 
After elution with diethyl ether and returning to an 
aqueous media, the phenols are determined by high 
performance liquid chromatography with electro- 
chemical detection (HPLC/EC). Initial studies 
demonstrated that a C sub 18 reverse phase column 
could not resolve all of these phenols. However, a 
cyclobond 1-beta column composed of a cyclodex- 
trin bonded to a high purity silica, was able to 
separate the phenols. An electrochemical detector 
with a glassy carbon electrode held at +1 V vs an 
Ag/AgCl reference electrode allowed detection 
limits of 1 micrograms/L for phenol and 5 micro- 
grams/L for the chlorophenols at a signal to noise 
ratio of 3. (Lantz-PTT) 

W89-02420 


DIRECTORY OF PRECIPITATION MONITOR- 
ING SITES, NATIONAL ATMOSPHERIC DEP- 
OSITION PROGRAM/NATIONAL TRENDS 
NETWORK (NADP/NTN). 

National Acid Precipitation Assessment Program, 
Washington, DC. 

For primary bibliographic entry see Field 7A. 
W89-02480 


RESULTS OF INTERCOMPARISON STUDIES 
FOR THE MEASUREMENTS OF PH AND SPE- 
CIFIC CONDUCTANCE AT NATIONAL AT- 


Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

L. J. Schroder, and M. H. Brooks. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 84-4363, 1987. 22p, 30 fig, 4 tab, 5 ref. 


Descriptors: *Specific conductance, *Hydrogen 
ion concentration, *Water analysis, *Acid rain, 
Precision, Air pollution, Water pollution sources. 


Ten intercomparison studies to determine the accu- 
racy of pH and specific-conductance measure- 
ments, using dilute-nitric acid solutions, were man- 
aged by the U.S. Geological Survey for the Na- 
tional Atmospheric Deposition and the 
National Trends Network precipitation networks. 
These precipitation networks set quality-control 
goals for site-operator measurements of pH and 
specific conductance. The accuracy goal for pH is 
plus or minus 0.1 pH unit; the accuracy goal for 
specific conductance is plus or minus 4 microsie- 
mens per centimeter at 25 degrees Celsius. These 
intercomparison studies indicated that an average 
of 65 percent of the site-operator pH measurements 
and 79 percent of the site-operator specific-con- 
ductance measurements met the quality-control 
goal. A statistical approach that is resistant to 
outliers was used to evaluate and illustrate the 
results obtained from these intercomparisons. 
(USGS) 
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Group 5A—Identification Of Pollutants 


W89-02485 


EFFECTS OF HEAVY METAL POLLUTION 
ON EPILITHIC BACTERIA, 

Purdue Univ., Lafayette, IN. Dept. of Biological 
Sciences. 

For primary bibliographic entry see Field SC. 
W89-02552 


METHODS FOR COLLECTION AND ANALY- 
SIS OF AQUATIC BIOLOGICAL AND MICRO- 
BIOLOGICAL SAMPLES, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 7B. 
W89-02568 


GROUNDWATER PROTECTION BY ACCEL- 
ERATED TESTING OF ORGANIC CHEMICAL 
BREAKTHROUGHS OF SOIL BARRIERS, 
Connecticut Univ., Storrs. Dept. of Chemistry. 
J. D. Stuart, and H. D. Luce. 

Available from the National Technical Information 
Services, Springfield, VA 22161 as PB88-225776/ 
AS. Price codes: A03 in paper copy; AO1 in micro- 
fiche. Connecticut Institute of Water Resources, 
Storrs, Completion Report, September 1987. 20p, 4 
fig, 4 tab, 12 ref. Contract No. 14-08-0001-G1215. 
Project No. USGS G1215-03. 


Descriptors: *Groundwater pollution, *Ground- 
water protection, *Organic chemicals, *Sorption, 
*Extraction method, Groundwater, Leachate, Or- 
ganic wastes, Hazardous wastes, Soil types, Pollut- 
ant identification. 


It has been estimated that over one-half of all 
organic chemicals used as household solvents, de- 
tergents and cleaners, as well as a wide variety of 
chemicals used in industrial processes are indis- 
criminately disposed of in landfills. These chemi- 
cals have the potential of leaching through the 
soils beneath and down gradient of the landfill and 
reaching the groundwater. Houle and Long (See 
W81-04489) have reported using a series of graded, 
sequential batch extractions to rapidly determine 
the ability of a soil to remove inorganic chemicals 
from a leachate. The purpose of this research was 
to use Houle and Long’s general method and to 
develop an accelerated, laboratory-based method 
to evaluate the sorption of selected, nonvolatile, 
partially water soluble, organic chemicals by dif- 
ferent types of soil. This research has shown that it 
is feasible to use the graded, sequential batch ex- 
traction method to determine within one day if a 
soil is effective in sorbing one or a limited number 
of organic compounds. The sorption properties of 
two soils, one an Ap horizon of a Scarboro mucky, 
loamy sand (mixed mesic, Histic Humaquepts) and 
an Ap horizon of a Baldwin silty clay, (fine mont- 
morillinitic, thermic Vertic Ochraqualf) were com- 
pared. For both dimethylphthalate and dieth- 
ylphthlate, the graded, sequential batch extraction 
method indicated that the mucky, loamy sand re- 
moved lower amounts of these chemicals than did 
clayey soil. (Stuart-CT Univ.) 

W89-02585 


CHROMATOGRAPHIC APPROACHES TO 
TRACE ELEMENT SPECIATION, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Food Science and Agricultural Chemis- 


try. 

W. D. Marshall. 

IN: Metal Speciation: Theory, Analysis and Appli- 
cation. Lewis Publishers, Chelsea, Michigan. 1988. 
p 155-182, 95 ref. 


Descriptors: *Chromatography, *Trace elements, 
*Trace metals, *Chemical analysis, *Atomic ab- 
sorption spectroscopy, *Mass spectrometry, Gas 
chromatography, High performance liquid chro- 
matography, Selectivity, Path of pollutants, Data 
acquisition. 


The problem of trace element speciation becomes 
one of resolving and determining a group of ana- 
lytes whose only basis of commonality is the pres- 
ence of the trace element within their structure. 


One successful approach to speciation has been to 
couple a chromatographic step with a detection 
system which is both very highly sensitive and 
selective for the element of interest. Both gas chro- 
matography (GC) and high performance liquid 
chromatography (HPLC) are popular, and the 
most promising detectors are mass spectrometric 
(MS) and atomic spectroscopy (AS) systems. The 
limitations of the current approaches are consid- 
ered and future directions are suggested. Atomic 
absorption spectroscopy and atomic emission spec- 
troscopy are discussed, as well as other detectors. 
Atomic spectroscopy offers several advantages in- 
cluding applicability to a wide range of trace ele- 
ments, very high selectivities, and very good sensi- 
tivities. (See also W89-02640) (VerNooy-PTT) 
W89-02648 


WATER ANALYSIS: A PRACTICAL GUIDE TO 
PHYSICO-CHEMICAL, CHEMICAL AND MI- 
CROBIOLOGICAL WATER EXAMINATION 
AND QUALITY ASSURANCE, 

For primary bibliographic entry see Field 7B. 
W89-02777 


VOLUNTEER LAKE MONITORING PRO- 
GRAM, 1987. VOLUME I: STATEWIDE SUM- 
MARY REPORT, 

Illinois State Environmental Protection Agency, 
Springfield. Div. of Water Pollution Control. 

For primary bibliographic entry see Field 7B. 
W89-02869 


TWO TEST PROCEDURES FOR RADON IN 
DRINKING WATER: INTERLABORATORY 
COLLABORATIVE STUDY, 

Lockheed Engineering and Management Services 
Co., Inc., Las Vegas, NV. 

E. L. Whittaker, J. D. Akridge, and J. Giovino. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-197306. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/600/2-87/082, September 1987. 
45p, 6 tab, 7 ref, 6 append. EPA Contract 68-03- 
3249. 


Descriptors: *Water analysis, *Pollutant identifica- 
tion, *Drinking water, *Radon, Chemical analysis, 
Water analysis, Comparison studies. 


Two analytical methods for the determination of 
radon in water were tested in a multilaboratory 
study with 28 participating laboratories. Eighteen 
laboratories analyzed prepared samples by the 
liquid scintillation (LS) method, and twelve labora- 
tories analyzed the same samples by the Lucas Cell 
(LC) method. A comparison of the grand averages 
for the three samples with the known values for 
those samples showed good accuracy for both 
methods. The accuracy index was not < 94% for 
any of the three samples when analyzed by either 
method. Test results for the LS method showed 
better precision than test results for the LC 
method. The average repeatability (within-labora- 
tory) precision for the LS method was 3.6 + or - 
3.0% at 95% confidence and for the LC method it 
was 6.4 + or - 3.8% at 95% confidence. The 
average reproducibility (combined within- and be- 
tween-laboratory) precision for the LS method 
was 10.2 + or - 4.2% at 95% confidence and for 
the LC method it was 17.6 + or - 4.2% at 95% 
confidence. (Author’s abstract) 

W89-02956 


SIMPLIFIED LABORATORY PROCEDURES 
FOR DO DETERMINATION (APHA/AWWA/ 
WPCF METHOD), 

Lenox Inst. for Research, Inc., MA. 

For primary bibliographic entry see Field 7B. 
W89-02958 


DEUTERIUM ISOTOPE COMPOSITION OF 
PALAEOINFILTRATION WATERS TRAPPED 
IN SPELEOTHEMS, 

Institute of Physics and Nuclear Techniques, 
Krakow (Poland). 

K. Rozanski. 

Available from the National Technical Information 


Service, Springfield, VA 22161, as DE88-700609. 
Price codes: A02 in paper copy, AO1 in microfiche. 
Report No. IAEA-R-3660-F, May 1987. Final 
Report for the Period 1 December 1984 - 30 No- 
vember 1986. 4p, 5 ref. 


Descriptors: *Deuterium, *Radioisotopes, *Pollut- 
ant identification, *Caves, Thorium radioisotopes, 
Uranium, radioisotopes, Geochemistry. 


Analytical and methodological aspects of com- 
bined isotope investigations of carbonate cave de- 
posits are thoroughly discussed in the report. 
Weight is put on isotope analyses of fluid inclu- 
sions (d and 18-O content) extracted from speleoth- 
ems of known age. Dating was done by the 230- 
Th/234-U ratio method. Isotopic analyses of spe- 
leothems originating from European caves allowed 
some important conclusions to be formulated re- 
garding past climatic and environmental conditions 
prevailing over the European continent during the 
last 300,000 yrs: (a) gamma-D values of fluid inclu- 
sions suggest a remarkable constancy of the heavy- 
isotope content of European palaeoinfiltration 
waters recharged during interglacial periods, (b) a 
climate-induced, long-term changes in isotopic 
composition of precipitation and surface air tem- 
perature over Europe can be characterized by the 
deuterium gradient of about 1.4 parts/thousand, an 
apparent constancy of the continental gradient in 
deuterium content of European palaeoinfiltration 
waters as judged from the fluid inclusion data 
suggests that atmospheric circulation over Europe 
did not undergo substantial changes for at least 
300,000 years. (Author’s abstract) 

W89-02981 


MONITORING AND SURVEILLANCE, 
National Inst. for Water Research, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 7B. 
W89-02991 


ANALYSIS OF BIOMONITORING TECH- 
NIQUES TO SUPPLEMENT EFFLUENT 
GUIDELINES. 

Energetics, Inc., Columbia, MD. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-005361. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. DOE/PE/16036--T1, November 18, 
1985. Final Report. 83p, 4 fig, 4 tab, 50 ref, 5 
append. DOE Contract DE-AC01-84PE16036. 


Descriptors: *Water quality control, *Standards, 
*Monitoring, Water sampling, Bioassay, Biological 
studies, Toxicity, Legislation. 


EPA’s position on biomonitoring strategies, the 
applicability and limitations of these strategies, and 
potential alternatives to biomonitoring, are re- 
viewed. Clean Water Act of 1985 amendments is to 
require states to implement progressive programs 
of toxic pollutant load reduction where BAT is not 
sufficient to meet state water quality standards and 
support public health and water quality objectives 
of the Act. This is reflected in a greater depend- 
ence upon bioassay and monitoring techniques as a 
means of determining the quality of waters. The 
use of toxicity bioassays in water pollution control 
studies has become increasingly popular as an ap- 
proach to assessing water quality. Briefly, a toxici- 
ty bioassay is a procedure that uses living orga- 
nisms to test the effects of chemical substances. 
There are a variety of ways to use a bioassay, 
including the following: to determine the relative 
toxicities of two or more chemicals; to assess toler- 
ances of aquatic organisms to different substances; 
and to determine whether or not water with cer- 
tain characteristics is suitable for assorted aquatic 
species. The two most widely used types of toxici- 
ty bioassays are the static and the flow-through. A 
flow-through toxicity test is often conducted using 
a diluter system and a continuous feed of effluent 
and dilution water. A static toxicity test is conduct- 
ed in test chambers, without a serial diluter deliv- 
ery system, into which effiuent and diluent are 
added manually. Only one test sample is added at 
the beginning of the test. A renewal toxicity test 
uses the same delivery system as a static test but 





the test solutions are changed on a predetermined 
schedule. (Lantz-PTT) 
W89-02994 


CRITICAL ASSESSMENT OF THE ‘DYNAMIC 
DAPHNIA TEST’ (KRITISCHE BETRACH- 
TUNG DES ‘DYNAMISCHEN DAPHNIEN 


Bayer A: G., Leverkusen (Germany, F.R.). Plastics 
and Coatings Div. 

N. Caspers. 

Zeitschrift fuer Wasser - und Abwasser Forschung 
ZWAGAQ, Vol. 21, No. 4, p 152-154, August 
1988. 2 fig, 1 tab, 7 ref. English summary. 


Descriptors: *Water quality control, *Bioindica- 
tors, *Monitoring, *Daphnia, Testing procedures, 
Dynamic daphnia test, Wastewater, Natural 
waters. 


The prototype of the Dynamic Daphnia tests 
system was first introduced in 1978 as ‘an automat- 
ic means for monitoring natural and waste waters’. 

The second- generation apparatus’, as it has been 
marketed since early 1987, in based on the follow- 
ing measurement principle: Under free-flowing 
conditions, juvenile daphnia of selected size and 
condition in two test chambers (or a test and a 
reference chamber) are exposed to the influence of 
test waters (e.g., wastewater, cooling water, natu- 
ral water). When a certain level of hyperactivity 
(an indicator of the onset of stress) is exceeded, an 
alarm is automatically tripped. A difficulty is en- 
countered even in setting up the apparatus--the 
establishment of the basic parameters, e.g., the 
normal swimming behavior of a daphnia popula- 
tion, or the normal reaction of daphnia in chronic 
or subchronic toxicity tests. for example, in a 
gradually-increasing (by a factor of over 1000) 
concentration of 1, 2-dichlorethane there was no 
marked alteration in the activity behavior of juve- 
nile daphnia. Investigation under reproducible lab- 
oratory conditions has shown that this test system 
has conceptual and methodological weaknesses. 
The overriding weak points of the ‘Dynamic 
Daphnia Test’ place in question its usability as a 
continuously-operating, dependable system for 
water/wastewater/receiving water monitoring. 
For the quick detection and quantitative determi- 
nation of undesirable substances in the milligram 
range, more suitable analytical procedures are 
available. (Friedmann-PTT) 

W89-03046 


NEW SYSTEM OF SEEPAGE SAMPLING FOR 
THE DETERMINATION OF VOLATILE OR- 
GANIC SUBSTANCES (NEUES nr ae DER 
SICKERWASSERGEWINNUNG ZUR ‘aaa 

Oo 5 


Ds 
Technische Univ., Munich (Germany, F.R.). Lehr- 
stuhl fuer Hydrogeologie and Hydrochemie. 
J. Straub, P. Udluft, and L. Weil. 
Zeitschrift fuer Wasser - und Abwasser Forschung 
ZWAGAQ, Vol. 21, No. 4, p 155-157, August 
1988. 3 fig, 4 ref. English summary. 


Descriptors: *Pollutant identification, *Seepage, 
*Sampling, *Organic compounds, On-site investi- 
gations, Laboratories. 


In the seepage sampling of volatile organic com- 
pounds with suction cups, problems arise because 
the volatile substances degas in the vacuum-bottle 
or sample-bottle. Therefore, a sample collecting 
apparatus was constructed, which is a closed 
system to prevent degassing by collecting the 
sample in a gastight glass syringe. Laboratory ex- 
periments showed that the apparatus is tight even 
under high pressure. A degassing of volatile sub- 
stances could not be found. (Author’s abstract) 
W89-03047 


DETERMINATION OF METALS WITH ICP- 


MIT DER ICP-AES IM VERGLEICH ZUR AAS, 
PHOTOMETRIE UND ANIONEN-MILLIVAL- 
BILANZ), 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Landesamt fuer Wasserwirtschaft Rheinland-Pfalz, 
Mainz (Germany, F.R.). 

J. Grohme, M. Muller, D. Rinne, and M. Rogge. 
Zeitschrift fuer Wasser - und Abwasser Forschung, 
ZWAGAQ, Vol. 21, No. 4, p 158-163, August 
1988. 9 fig, 4 tab, 13 ref. English summary. 


Descriptors: *Pollutant identification, *Heavy 
metals, *Trace elements, *Groundwater pollution, 
*Photometry, *Spectrometry, Statistical analysis, 
Spectral analysis, Potassium, Sodium, Magnesium, 
—— Manganese, Iron, Silicon, Comparison 
studies. 


The elements K, Na, Mg, Ca, Mn, Fe, and Si were 
determined in more or less contaminated ground- 
water by atomic emission spectrometry with ICP. 
pr determination was repeated by atomic ab- 

tion spectrometry and in the case of silicon by 

photometric method. These pairs of values were 
pra. by an orthogonal regression analysis due 
to their equal value. Beside an arbitrary view about 
the equivalence, a new statistical test was devel- 
oped. Both tests show no differences in the analyti- 
cal values between the different analytical meth- 
ods. In addition, the millival balances of AAS and 
AES were com; with the corresponding milli- 
val balances of the anions. The degree of agree- 
ment good and in the case of the ICP-AES very 
Faoey (Author’s abstract) 

89-03048 


DETERMINATION OF TRACES OF THALLI- 
UM IN VARIOUS MATRICES, 

Commission of the Euro Communities, Brus- 
sels (Belgium). Community Bureau of Reference. 
B. Griepink, M. Sager, and G. Tolg. 

Pure a Applied Chemistry PACHAS, Vol. 60, 
No. 9, p 1425-1436, Saptuadioe 1988. 12 tab, 83 ref. 


Descriptors: *Trace Metals, *Thallium, *Spec- 
trometry, *Chemical analysis, *Water analysis, 
Atomic absorption spectrophotometry, Trace 
levels, Emission spectroscopy, Voltammetry. 


This report to the International Union of Pure and 
Applied Chemistry (IUPAC) Commission on Mi- 
crochemical Techniques and Trace Analysis, gives 
recommendations for the digestion, preconcentra- 
tion, and determination of thallium in various mat- 
rices including natural waters, body fluids, biotic 
materials, and geological samples. The analytical 
techniques considered include spectrophotometry, 
flame atomic absorption spectrophotometry 
(FAAS), graphite furnace atomic absorption spec- 
trophotometry, emission spectrometry and voltam- 
metry. The determination of T] from most matrices 
at the microgram/I level is relatively simple, for 
which FAAS is the method to be recommended. A 
universal analytical procedure for Tl at the nano- 
gram/g level does oh yet exist, although this level 
is common in most environmental matrices. Some 
recommendations are presented for favorable com- 
binations of methods suited for certain types of 
matrices at this detection limit. (Sand-PTT) 
W89-03067 


prt oe gee CLEAN-UP AND GROUP SEP- 


Marine Lab., Aberdeen (Scotland). 

D. E. Wells. 

Pure and Applied Chemistry PACHAS, Vol. 60, 
No. 9, p 1437-1448, September 1988. 2 tab, 102 ref. 


Descriptors: *Pesticides, *Chlorinated hydrocar- 
bons, *Chemical analysis, *Trace levels, *Haloge- 
nated pesticides, *Water analysis, *Water polution 
sources, Air pollution, Fly ash, Biocides, Sludge, 
Soil, Sediments, Gas chromatography, Mass spec- 
trometry. 


This report to the International Union of Pure and 
Applied Chemistry (IUPAC) Commission on Mi- 
crochemical Tecniques and Trace Analysis, Work- 
ing Party on Organic Trace Analysis, critically 
reviews and gives recommendations for the isola- 
tion/extraction and subsequent clean-up stages of 
analysis of persistent halogenated hydrocarbons, 
related pesticides and biocides which occur at 
trace levels in the environment. Protocols are 


87 


given for the sampling, clean-up and separation 
techniques for residue analysis, prior to analysis by 
gas chromatography or gas chromatography-mass 

spectrometry, in air samples (fly ash), water, solids 
(sewage —_ sediments, soils), plant materials, 
body tissue and fluids, and mild, oil and fats. (Sand. 


W89-03068 


BIOCHEMICAL TESTING OF GROUNDWAT- 


Stadtwerke Mainz A.G. (Germany, F.R.). 
U. Obst, and A. Holzapfel-Pschorn. 
Water Science and T: 


‘echnology WSTED4, Vol. 


20, No. 3, p 101-107, 1988. 5 tab, 15 ref. 


Descriptors: *Toxicity, *Groundwater, *Biochemi- 
cal tests, *Microor; *Biomass, Groundwat- 
er pollution, Water treatment, Biological treat- 
ment, Enzymes, Organic compounds, Surface 
water. 


Several biochemical methods for baa | testing of 
the microbial turnover activity, the microbial bio- 
mass, and toxic effects of pollutants are presented. 
These methods are simple, quick, and cheap and 
can be performed in any laboratory with standard 
equipment. They consist of photometric or fluoro- 
metric determinati the 


iological 

application of these tests is proposed for samples of 
the whole water cycle in order to get more — 
mation supp! to classical biological and 
chemical investigations. (Author’s abstract) 
W89-03085 


OF SOLUBLE REACTIVE PHOS- 
MEASUREMENTS IN GREAT 

SURVEILLANCE PROGRAMS: A SUM- 
MARY, 


National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

J. Bariac, and R. J. Allan. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 3, p 377-379, 1988. 20 ref. 


Descriptors: *Phosphorus, *Oligotrophic lakes, 
"Great lakes, *Pollutant identification, *Monitor- 
ing, Phosphorus ———_ Lakes, Review, Data 
interpretation, Chemical analysis. 


UTILITY 
PHORUS 
LAKES 


This oe summarizes the findings and conclu- 
sions of a special workshop convened by the Na- 
tional Water Research Institute at Burlington, On- 

tario, to review differences in opinion regarding 
the utility and continuation of soluble reactive 


were discussed taking into account recent dev 
ments in the role of phosphorus in 
bacterial and algal nutrition, phosphorus utiliza- 
tion, and phosphorus turnover times. The work- 
shop concluded that SRP is an acceptable measure 
of dissolved bioavailable phosphorus when con- 
centrations are significantly above detection limits, 
and recommended continuation of SRP measure- 
ments on surveillance cruises until a better alterna- 
tive is developed. (Author’s abstract) 

W89-03180 


ULTRA-TRACE-LEVEL DETERMINATION OF 
COBALT, CHROMIUM, AND HYDROGEN 
PEROXIDE BY LUMINOL CHEMILUMINES- 
CENCE DETECTED WITH A CHARGE-COU- 
PLED DEVICE, 

Arizona Univ., Tucson. Dept. of Chemistry. 

For primary bibliographic entry see Field 7B. 
W89-03181 


CONTINUOUS FLOW DETERMINATION OF 
CARBON DIOXIDE IN WATER BY MEM- 
BRANE SEPARATION-CHEMILUMINESCENT 
DETECTION, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Identification Of Pollutants 


Osaka Prefectural Univ., Sakai (Japan). Lab. of 
Environmental Chemistry. 

For primary bibliographic entry see Field 7B. 
W89-03182 


SCALED CHRYSOPHYTES (CHRYSOPHY- 
CEAE) AS INDICATORS OF PH IN SUDBURY, 
ONTARIO, LAKES, 

Trent Univ., Peterborough (Ontario). 
Aquatic Research Centre. 

S. S. Dixit, A. S. Dixit, and R. D. Evans. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 8, p 1411-1421, 
August 1988. 5 fig, 5 tab, 40 ref. 


Trent 


Descriptors: *Chrysophyta, *Acid rain effects, 
*Lake sediments, *Limnology, *Ontario, *Hydro- 
gen ion concentration, *Acidic water, *Bioindica- 
tors, Lakes, Regression analysis, Paleolimnology, 
Mathematical studies, Heavy metals, Aquatic pop- 
ulations. 


Surface sediment chrysophytes (Chrysophyceae) 
of 30 Sudbury, Ontario, lakes were analyzed to 
investigate the relationship of these algal microfos- 
sils with the limnological characteristics of the 
study lakes. The distribution of the majority of 
common chrysophyte taxa is correlated closely 
with lake water pH, pH-related factors, or both. 
Chrysodidymus synuroideus, Synura echinulata, 
Mallomonas hamata, M. acaroides var. muskokana, 
and Chrysosphaerella longispina appear to be indi- 
cators of strongly to moderately acidic waters 
whereas M. pseudocoronata and M. caudata are 
indicators of circumneutral to alkaline waters. 
Using multiple regression of pH indicator chryso- 
phyte assemblages against the measured lake pH, a 
calibration equation was developed to compute 
chrysophyte-inferred pH. Chrysophyte-inferred 
pH values were closely related with measured lake 
water pH (r squared = 0.72). It is indicated that in 
the absence of historical pH data, stratigraphic 
analysis of scaled chrysophytes would provide 
useful information about the history of lake acidifi- 
cation in the Sudbury area. There is some indica- 
tion that high metal concentrations, in addition to 
pH, may influence chrysophycean species distribu- 
tion in acidic lakes. (Author’s abstract) 

W89-03227 


NEW POROUS POLYMER FOR OFF-LINE 
PRECONCENTRATION OF CHLOROPHEN- 
OLS FROM WATER, 

Marie Curie-Sklodowska Univ., Lublin (Poland). 
Inst. of Chemistry. 

J. Gawdzik, B. Gawdzik, and U. Czerwinska-Bil. 
Chromatographia CHRGB7, Vol. 25, No. 6, p 504- 
506, June 1988. 1 fig, 2 tab, 19 ref. 


Descriptors: *Polymers, *Chromatography, 
*Wastewater analysis, Wastewater treatment, 
*Water analysis, Phenols, Copolymerization, Pre- 
concentration. 


A new porous polymer obtained by the copoly- 
merization of two cross-linking agents (1,4-dimeth- 
acryloyloxymethy! naphthalene and divinylben- 
zene) was used for the off-line preconcentration of 
chlorophenols from water solutions by solid-phase 
extraction. In order to establish its applicability to 
preconcentration the recoveries and breakthrough 
volumes of phenol, (2,3-chlorophenols; 2,4-dichlor- 
ophenols and 2,4,6-trichlorphenol) were studied. 
The recoveries were compared with those ob- 
tained for chemically bonded phases containing 
hexyl and octadecyl groups. Comparing the recov- 
ery values of chlorophenols on these materials 
from aqueous solutions containing 2 microg per ml 
of each compound, it can be seen that the copoly- 
merization gives yields about 100%. The results 
show that short precolumns containing this copol- 
ymer can be successfully used in the preconcentra- 
tion of chlorophenols from waste water. (Miller- 


Prt 
W89-03286 


CAPILLARY GAS CHROMATOGRAPHIC DE- 
TERMINATION OF AMITROLE IN WATER 
WITH ALKALI FLAME IONIZATION DETEC- 
TION, 


Centraal Inst. voor Voedingsonderzoek TNO, 
Zeist (Netherlands). Toxicological Analysis Dept. 
J. M. van der Poll, M. Vink, and J. K. Quirijns. 
Chromatographia CHRGB7, Vol. 25, No. 6, p 511- 
514, June 1988. 4 fig, 1 tab, 9 ref. 


Descriptors: *Gas liquid chromatography, *Water 
analysis, *Pollutant identification, *Pesticides, 
*Amitrole, Alkali flame ionization detection, 
Groundwater, Groundwater pollution. 


A method to reach a very low detection limit 
necessary to determine pesticides in groundwater 
and drinking water is presented. Specifically, a 
capillary gas-liquid chromatographic method with 
alkali flame ionization detection is described for 
the determination of amitrole in water samples. 
The method is based on the acetylation of the 
amitrole with acetic anhydride. The limit detection 
is about 0.1 microg per | of water. The average 
recovery in groundwater is 97%. (Miller-PTT) 
W89-03287 


IMPAIRMENT OF MOBILITY AND DEVEL- 
OPMENT IN FRESHWATER SNAILS (PHYSA 
FONTINALIS AND LYMNAEA STAGNALIS) 
CAUSED BY HERBICIDES, 

Gesamthochschule Kassel (Germany, F.R.). Fach- 
bereich 19 - Biologie, Chemie. 

For primary bibliographic entry see Field 5C. 
W89-03290 


ANALYSIS OF VOLATILE HALOGENATED 
HYDROCARBONS ON THE PPQ SCALE, 
Innsbruck Univ. (Austria). Inst. fuer Radiochemie 
und Angewandte Physikalische Chemie. 

M. Huber, G. Estermann, and G. Bonn. 

Fresenius Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 331, No. 5, p 486-489, July 1988. 6 
fig, 1 tab, 13 ref. 


Descriptors: *Hydrocarbons, *Gas chromatogra- 
phy, *Drinking water, *Water analysis, *Water 
analysis, *Chemical analysis, *Pollutant identifica- 
tion, *Separation techniques, Headspace, Drinking 
water, Milk. 


The sensitivity of headspace gas chromatography 
with electron capture detection was investigated 
for routine measurement at the parts per quadril- 
lion level both in aqueous samples and other bio- 
logical matrices. The mixtures of halogenated hy- 
drocarbon standards were prepared from analytical 
grade chemicals and dissolved in deionized and 
preheated water. For all samples, including drink- 
ing water, mother’s milk, beer, contamination was 
carefully avoided, and each experiment was car- 
ried out in triplicate. The separation of volatile 
hydrocarbons by use of the headspace technique 
was optimized with regard to the stationary phase 
and temperature programming to achieve separa- 
tions within as short a period of time as possible 
and thus enable use of the method in routine envi- 
ronmental analysis. Halogenated hydrocarbons 
could be determined in various biological matrices 
by headspace chromatography and either mass 
spectrometric or electron capture detection. Since 
no time-consuming sample pretreatment is neces- 
sary, the method chosen is suited for routine use, 
the most important compounds being analyzable 
within 6 minutes. (Miller-PTT) 

W89-03301 


COMPARATIVE STUDY OF DIFFERENT 
TECHNIQUES FOR NITRATE DETERMINA- 
TION IN ENVIRONMENTAL WATER SAM- 
PLES, 

Thessaloniki Univ., Salonika (Greece). Environ- 
mental Pollution Control Lab. 

N. Raikos, K. Fytianos, C. Samara, and V. 
Samanidou. 

Fresenius Zeitschrift fuer Analytische Chemie 
ere Vol. 331, No. 5, p 495-498, July 1988. 5 
tab, 13 ref. 


Descriptors: *Water analysis, *Nitrates, *Pollutant 
identification, *Spectropho:ometry, Comparison 
studies, Cadmium reduction method. 


Three different methods for nitrate determination 
in environmental samples were compared. The in- 


fluences of Cl(-), NO2(-), Fe(+2) and Fe(+3) in 
different concentrations were also investigated. 
From the data obtained, it is concluded that the 
cadmium reduction method is the most suitable for 
every type of environmental water samples, 
whereas the electrode screening method suffers 
from many interferences and is not suitable for any 
type of sample. The direct spectrophotometric 
method has been found to be applicable mostly for 
fresh water samples. (Author’s abstract) 
W89-03302 


DETERMINATION OF TIN IN ENVIRON- 
MENTAL SAMPLES BY GRAPHITE FURNACE 
ATOMIC ABSORPTION AND INDUCTIVELY 
COUPLED PLASMA-MASS SPECTROMETRY, 
Toronto Univ. (Ontario). Dept. of Geology. 

A. Brzezinska-Paudyn, and J. C. van Loon. 
Fresenius Zeitschrift fuer Analytische Chemie 
ZACFAU, Vol. 331, No. 7, p 707-712, August 
1988. 3 fig, 8 tab, 15 ref. National Science and 
Engineering Research Council Canada grant no. 
A2689 and the Ontario Ministry of the Environ- 
ment project no. 207RR. 


Descriptors: *Pollutant identification, *Tin, 
*Tissue analysis, *Water analysis, *Spectroscopy, 
Atomic absorption spectrophotometry, Inductively 
coupled plasma-mass spectrophotometry. 


Methods for the determination of total tin in envi- 
ronmental samples (waters, animal tissue, plant ma- 
terial, sediments and coal fly ash), by graphite 
furnace absorption spectrometry and inductively 
coupled plasma-mass spectrometry have been de- 
veloped. Noble metals (Ag, Au, Pd, Pt, Rh) were 
studied under reducing conditions as matrix modi- 
fiers for the determination of tin by graphite fur- 
nace absorption spectrometry. The maximum 
ashing temperature (1400 C), highest sensitivity, 
and the best absolute detection limit (4 pg) were 
achieved when Pd was used in the presence of 
hydroxylamine hydrochloride. The achievable sen- 
sitivity depended strongly on the chemical compo- 
sition of the matrix. Both graphite furnace absorp- 
tion spectrometry and inductively coupled plasma- 
mass spectrometry appeared to be equally sensitive 
techniques for the direct determination of tin in 
waters, though inductively coupled plasma-mass 
spectrometry was a more convenient and sensitive 
technique for the determination of tin in digested 
biological and geological materials. (Author’s ab- 
stract) 

W89-03303 


ACUTE TOXICITY AND BEHAVIORAL EF- 
FECTS OF ACRYLATES AND METHACRY- 
LATES TO JUVENILE FATHEAD MINNOWS, 
Environmental Research Lab.-Duluth, MN. 

For primary bibliographic entry see Field SC. 
W89-03313 


PESTICIDES IN FISH TISSUE AND WATER 
FROM TUTTLE CREEK LAKE, KANSAS, 
Kansas Dept. of Health and Environment, Topeka. 
Div. of Environment. 

For primary bibliographic entry see Field SB. 
W89-03317 


COMPARISON OF FLOW-THROUGH AND 
TOWED FLUOROMETERS FOR MEASURING 
OIL CONCENTRATIONS IN THE SEA, 

Warren Spring Lab., Stevenage (England). 

N. Hurford, I. Buchanan, R. J. Law, and P. M. 
Hudson. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-202973. 
Price codes: E04 in paper copy, E04 in microfiche. 
13p, 5 fig, 2 tab, 6 ref. 


Descriptors: *Oil spills, *Monitoring, *Path of pol- 
lutants, *Water quality control, *Oil pollution, 
Fluorometry, Oil slicks, Fate of pollutants, Water 
quality. 


A comparison is made between two techniques for 
the continuous measurement of subsurface concen- 
trations of oil; one using a flow-through fluorome- 





ter and the other a towed, submersible fluorome- 
ter. The performance of the two instruments was 
compared during a field trial carried out by 
Warren Spring Laboratory and the Fisheries Labo- 
ratory. Both instruments were found to give very 
similar outputs beneath both non-dispersed and 
chemically dispersed oil slicks. The trial showed 
that the choice of instrument wi. 2 dependent on 
the intended application. The flow-through fluo- 
rometer is the preferred instrument for measuring 
concentrations beneath experimental oil spills 
whereas the towed fluorometer is more suitable for 
water quality studies. (Author’s abstract) 
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FATE OF 4,6-DINITRO-O-CRESOL IN MUNIC- 
IPAL ACTIVATED SLUDGE SYSTEMS, 
Environmental Protection Service, Burlington 
(Ontario). Waste Water Technology Centre. 

For primary bibliographic entry see Field 5D. 
W89-02296 


EFFECTS OF ATMOSPHERIC POLLUTANTS 
ON FORESTS, WETLANDS AND AGRICUL- 
TURAL ECOSYSTEMS. 

Springer-Verlag, New York. Proceedings of the 
NATO Advanced Research Workshop on Effects 
of Acidic Deposition on Forests, Wetlands, and 
Agricultural Ecosystems held at Toronto, Canada, 
May 12-17, 1987. 652p. Edited by T.C. Hutchinson 
and K. M. Meema. 


Descriptors: *Water pollution sources, *Acid rain, 
*Air pollution, *Water pollution sources, *Chemis- 
try of precipition, *Forests, *Wetlands, *Air pollu- 
tion effects, Sulfur dioxide, Ozone, Fog, Particu- 
late matter, Heavy metals, Soil chemistry, Soil 
contamination, Peat soils. 


The purpose of the NATO Advanced Research 
Workshop, Toronto, Canada, 1985, was to provide 
‘state of the art’ reports on knowledge of the 
sensitivities and responses of forests, wetlands and 
crops to airborne pollutants. These pollutants in- 
cluded acidic deposition, heavy metal particulates, 
sulfur dioxide, ozone, nitrogen oxides, acid fogs 
and mixtures of these. The objective of the work- 
ing groups of the Workshop was to provide writ- 
ten statements of consensus of what is known, 
what is unknown, and what needs to be known in 
the following areas: (1) the responses of forests to 
airborne pollutants, with particular consideration 
of the possible role of air pollutants in the problem 
of forest decline and tree dieback now occurring 
widely in Europe, uplands of eastern U.S., and the 
sugar maple-dominated forests of Quebec, Ontario 
and New Brunswick, Canada; (2) the responses of 
soils and soil microbial populations to atmospheric 
inputs, especially acidic pollutants, as well as the 
nature and chemistry of soil acidification process- 
es; (3) the responses of crop plants and agro- 
ecosystems to air pollution, especially gaseous pol- 
lutants and acid rain; and (4) the response of wet- 
lands and peatlands to atmospheric pollutants, with 
special consideration of the sensitivity of wetland 
species to changes in the acidity and chemical 
status of wet and dry deposition. (See W89-02305 
thru W89-02316) (Friedmann-PTT) 

W89-02304 


CONSEQUENCES OF CLOUD WATER DEPO- 
SITION ON VEGETATION AT HIGH ELEVA- 
TION, 

Institute of Terrestrial Ecology, Edinburgh (Scot- 
land) 

M. H. Unsworth, and A. Crossley. 

IN: Effects of Atmospheric Pollutants on Forests, 
Wetlands, and Agricultural Ecosystems. Springer- 
Verlag, New York. 1987. p 171-188, 3 fig, 4 tab, 52 
ref. 


Descriptors: *Air pollution, *Cloud liquid water, 
*Path of pollutants, *Acid rain, *Fog, *Vegetation 
effects, *Atmospheric physics, Model studies, 
Rain, Leaves, Forests. 


The capture of wind-driven cloud by vegetation 
provides a pathway for pollutant deposition that 
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has only recently been identified, and remains only 
poorly quantified. Current knowledge of three as- 
pects of the pathway are reviewed: measurement 
and modeling of the rates of deposition of cloud 
water to various vegetation types; techniques for 
monitoring the concentrations of soluble and solid 
material in cloudwater; and potential mechanisms 
for injury to vegetation by the deposited material. 
Although there have been many measurements of 
amount of fog drip below trees, there are very few 
where there is sufficient detail of the environmen- 
tal conditions and plant structure to allow general- 
izations to be drawn. Analysis of existing measure- 
ments supports the view that fog-water fluxes are 
essentially limited only by rates of turbulent trans- 
fer and so can be modeled realistically from a 
knowledge of momentum transfer. This can be 
shown to imply that fog-water fluxes are typically 
1 mg/sq m/s over short grass and 10 mg/sq m/s 
over forests. Analysis of drag forces on leaves and 
shoots can be used to show that isolated trees and 
shrubs capture fog water at rates of up to 100 mg/ 
sq m/s, consistent with the few useful observa- 
tions. These analyses suggest that there is substan- 
tial spatial variation in fog-water deposition, for 
example at the upwind edges of forests, and on 
dominant trees in canopies. There will also be large 
vertical variation in a dense canopy in the amount 
of water deposited per unit foliage density; current 
knowledge of in-canopy wind profiles can be used 
to estimate this. The low pH of cloud water may, 
by itself, be sufficient to damage foliage, by erod- 
ing cuticular waxes and, for example, directly in- 
juring epidermal cells, or allowing increased leach- 
ing, or altering gas or water vapor exchange. (See 
also W89-02304) (Author’s abstract) 

W89-02305 


AIR POLLUTION AND SOIL ACIDIFICATION, 
Norsk Inst. for Skogforskning, Aas. 

G. Abrahamsen. 

IN: Effects of Atmospheric Pollutants on Forests, 
Wetlands, and Agricultural Ecosystems. Springer- 
Verlag, New York. 1987. p 321-331, 2 fig, 1 tab, 35 
ref. 


Descriptors: *Air pollution, *Acid rain, *Soil con- 
tamination, *Soil chemistry, *Water pollution 
sources, Chemistry of precipitation, Path of pollut- 
ants. 


Evaluation of the effects of acid deposition on soil 
acidity can be based on general considerations of 
acid-producing and acid-consuming processes in 
the soil, theoretical calculations, reanalyses of soils 
previously analyzed for soil acidity and experi- 
ments with artificial acidification. Use of these 
different approaches indicates that many soils ex- 
posed to atmospheric acid deposition are likely to 
become more acidic. However, theoretical consid- 
erations, as well as experimental results, show that 
a fast-growing forest stand has a very significant 
natural acidifying effect on the soil. In areas with 
moderate acidic deposition, this effect is likely to 
override the effect of atmospheric deposition. In- 
terpretation of changes in soil acidity with time is, 
for this and other reasons, sometimes very difficult. 
However, the conclusion can be drawn that soil 
acidity of large areas exposed to acid deposition is 
increasing faster than natural rates of acidification. 
(See also W89-02304) (Author’s abstract) 
W89-02306 


DISCUSSION OF THE CHANGES IN SOIL 
ACIDITY DUE TO NATURAL PROCESSES 
AND ACID DEPOSITION, 

Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

D. W. Johnson. 

IN: Effects of Atmospheric Pollutants on Forests, 
Wetlands, and Agricultural Ecosystems. Springer- 
Verlag, New York. 1987. p 333-345, 3 fig, 44 ref. 


Descriptors: *Acid rain, *Soil contamination, *Soil 
chemistry, *Water pollution sources, *Aluminum, 
Decomposing organic matter, Cations, Cation exh- 
change, Seasonal variations, Leaching, Chemistry 
of precipitation. 


The soil acidity capacity factor, as it may be affect- 
ed by acid deposition as well as a number of other 
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processes, is discussed. There is little evidence of 
rapid change in bulk soil acidity due to acid depo- 
sition, except where acid inputs are extremely 
high. Over many decades, soil acidity can be in- 
creased due to uptake of base cations by the vege- 
tation, by humus formation, and by natural as well 
as acid-deposition-enhanced soil leaching wherever 
annual mean precipitation exceeds mean annual 
evaporation. The role of acid deposition in acceler- 
ating soil acidification rates can be estimated from 
elemental budget approaches, but the actual 
changes in soil acidity due to acid deposition are 
difficult to document because so few studies com- 
bine the measurement of element and proton fluxes 
with long-term periodic remeasurements of soil 
acidity. Most empirical observations to date show 
little change in forest soil acidity from any cause in 
less than 20 to 30 years. However, some increases 
in exchangeable or soluble Al3+ without concom- 
itant reductions in exchangeable base cations have 
been noted at the Solling site in West Germany. 
These Al3+ releases may be due to dissolution of 
interlayer Al3+ in 2:1 clays. All attempts to moni- 
tor long-term changes in soil acidity need to take 
into account the possibility of seasonal variations 
due to annual cycling of base-cations by vegeta- 
tion. The effects of seasonal uptake and return of 
base cations by vegetation upon the base cation 
status of surface soils can be considerable and 
might be confused with long-term trends if not 
properly accounted for. (See also W89-02304) (Au- 
thor’s abstract) 

W89-02307 


SOIL ACIDIFICATION AND METAL SOLU- 
BILITY IN FORESTS OF SOUTHERN 
SWEDEN, 

Lund Univ. (Sweden). Metal Ecology Group. 

G. Tyler, D. Berggren, B. Bergkvist, U. 
Falkengren-Grerup, and L. Folkeson. 

IN: Effects of Atmospheric Pollutants on Forests, 
Wetlands, and Agricultural Ecosystems. Springer- 
we New York. 1987. p 347-359, 10 fig, 1 tab, 6 
ref. 


Descriptors: *Leaching, *Weathering, *Water pol- 
lution sources, *Acid rain, *Soil contamination, 
*Soil chemistry, *Sweden, *Forest soils, Forests, 
Hydrogen ion concentration, Solubility, Zinc, 
Magnesium, Aluminum, Cadmium, Trace ele- 
ments, Heavy metals, Ecosystems, Deciduous for- 
ests, Coniferous forests. 


Far-reaching acidification of forest soils has oc- 
curred in southern Sweden during the last decades. 
The decreasing pH has, directly or indirectly, in- 
creased the solubility of several elements in the 
soil, including magnesium, aluminum, cadmium 
and zinc. This has resulted in high concentrations 
of these elements in the soil-water and a consider- 
ably greater output than input from the forest 
ecosystems. Both deciduous and coniferous forest 
soils have become acidified but the solubilization 
and flow of metals is greater in spruce stands than 
in beech and birch stands on originally similar soil. 
(See also W89-02304) (Author’s abstract) 
W89-02308 


DIFFERENCES IN ALUMINUM MOBILIZA- 
TION IN SPODOSOLS IN NEW ee 
(USA) AND IN THE NETHERLANDS AS 
RESULT OF ACID DEPOSITION, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Soil Science and Geology. 

J. Mulder, and N. van Breemen. 

IN: Effects of Atmospheric Pollutants on Forests, 
Wetlands, and Agricultural Ecosystems. Springer- 
Verlag, New York. 1987. p 361-376, 5 tab, 30 ref. 


Descriptors: *Leaching, *Weathering, *Water pol- 
lution sources, *Acid rain, *Soil contamination, 
*Spodosols, *Aluminum, *Heavy metals, Chemis- 
try of precipitation, Soil chemistry, Soil water, 
Sulphate, Silicon, Cation, Soil horizons, Soil or- 
ganic matter, Path of pollutants, Deposition, Inor- 
ganic compounds. 


Aluminum mobilization was studied in two Spodo- 
sols from the Netherlands (one under forest, and 
one under heather), and the results compared with 
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aluminum mobilization data for North American 
Spodosols at the Hubbard Brook Experimental 
Forest (HBEF), New Hampshire. Annual budgets 
for aluminum, silica, and sulfate were calculated 
from measured chemical fluxes in precipitation and 
throughfall, soil solution chemistry and estimated 
soil: water fluxes. In the Netherlands, due to 
canopy entrapment, the forested Spodosol re- 
ceived higher inputs of atmospheric (NH4)2SO4 
(1.3 kmoi/ha/y) than the heathland Sposodol (0.5 
kmol/ha/y). Assimilation of NH4+, the main 
source of acidity, caused a strong mobilization of 
aluminum, which resulted in a net removal of Al 
(as sulfate) from the illuvial B horizon. Soi! solu- 
tions in the B horizons at both Dutch sites were 
slightly undersaturated with natural gibbsite, but 
reached saturation with jurbanite (Al(SO4)(OH)- 
5H20). Spodosols from New Hampshire (USA) 
have atmospheric acid inputs similar to the Dutch 
through basic cation solubilization, and only to a 
small extent via aluminum solubilization. In the 
North American podzol B horizons, organic alumi- 
num transport to and inorganic aluminum export 
from the B horizons are about equal, so there is no 
net breakdown of this horizon. Soil solutions from 
the B horizons at HBEF are slightly undersaturat- 
ed with natural gibbsite and highly undersaturated 
with jurbanite. A lower content of weatherable 
silicate minerals is probably the main cause for the 
higher levels of dissolved aluminum in the Dutch 
Spodosols compared to those of HBEF, USA. If 
this is true, high inorganic aluminum fluxes are 
expected in North America Spodosols with similar 
acid inputs but with much lower contents of bases, 
than at HBEF. (See also W89-02304) (Author’s 
abstract) 

W89-02309 


LIMITS ON CATION LEACHING OF WEAKLY 
PODZOLIZED FOREST SOILS: AN EMPIRI- 
CAL EVALUATION, 

Great Lakes Forestry Research Centre, Sault 
Sainte Marie (Ontario). 

I. K. Morrison, and N. W. Foster. 

IN: Effects of Atmospheric Pollutants on Forests, 
Wetlands, and Agricultural Ecosystems. Springer- 
ns New York. 1987. p 377-385, 1 fig, 4 tab, 22 
ref. 


Descriptors: *Weathering, *Acid rain, *Leaching, 
*Soil absorption capacity, *Anion exchange, *Soil 
chemistry, *Forest soils, *Podzols, Adsorption, 
Water pollution sources, Sand, Pine trees, Soil 
horizons, Chemical properties, Sulfate. 


Chemical properties of two weakly podzolized 
sandy soils, one a Humo-Ferric Podzol, the other a 
less well-developed Dystric Brunisol, both from 
beneath mid-aged jack pine (Pinus banksiana 
Lamb.) stands in northern Ontario, Canada, are 
given. In a 7 1/2-year-old column-lysimeter experi- 
ment (reported elsewhere), it had been noted that 
both soils, but the Podzol in particular, initially 
exhibited strong resistance to (SO4)2- leaching. A 
hypothesis of anion immobilization by (SO«)2- ad- 
sorption was advanced. Data to support the hy- 
potheses are presented on (SO4)2- adsorption char- 
acteristics of the two soils. During the initial phase 
of (S04)2 loading to these soils, cation leaching is 
effectively blocked by selective removal of 
(SO4)2- ions from the leaching solution and their 
adsorption chiefly into the Bfl or Bm1 horizons, 
and the leaching solution is thereby robbed of 
counterions. Once (SO4)2- adsorption capacity is 
reached, bases move freely with surplus (SO4)2- 
ions, with the chief limitation to removal being the 
upper limit imposed by the supply of exchangeable 
ions themselves. Evidence suggests that prolonged 
exposure to acid solutions may result in increased 
weathering of silicate minerals of sufficient magni- 
tude to compensate eventually for losses associated 
with the stripping of exchangeable reserves. (See 
also W89-02304) (Author’s abstract) 

W89-02310 


NATURAL AND ANTHROPOGENIC ACIDIFI- 
CATION OF PEATLANDS, 

Minnesota Univ., Minneapolis. Dept. of Ecology 
and Behavioral Biology. 

E. Gorham, J. A. Janssens, G. A. Wheeler, and P. 
H. Glaser. 


IN: Effects of Atmospheric Pollutants on Forests, 
Wetlands, and Agricultural Ecosystems. Springer- 
Verlag, New York. 1987. p 493-512, 11 fig, 2 tab, 
35 ref. 


Descriptors: *Wetlands, *Acid rain, *Soil contami- 
nation, *Soil chemistry, *Peat soils, *Acidic water, 
Hydrogen ion concentration, Ecosystems, Biode- 
gradation, Mosses, Aquatic animals, Aquatic 
plants, Organic acids, Fens, Leaching, Nitrates, 
Sulfates, Water pollution sources. 


Peatlands are ubiquitous in northern landscapes, 
and decomposition of their plant remains produces 
complex, colored — acids that acidify their 
waters and those of the steams and lakes into 
which they drain. Fens with weakly acid surface 
waters (pH about 6) and low alkalinity (about 40 
ueg/L) are vulnerable to rapid change, and may be 
acidified by invasion of carpet-forming Sphagnum 
mosses that bring about major alterations in their 
biotic communities. The plant communities of such 
fens include a mixture of species characteristic of 
both minerotrophic and ombrotrophic peatlands. 
Because mosses exhibit widely differing pH toler- 
ances, stratigraphic examination of their remains in 
peat profiles (coupled with dating by various tech- 
niques) can reveal anthropogenic and natural acidi- 
fication of peatlands. Decreasing concentrations of 
metals upward in peat profiles indicate concurrent 
impoverishment of lithophile elements (calcium, 
iron, etc.). Acid deposition falling upon peatlands 
is largely neutralized (except where unusually 
heavy) by plant uptake and -- beneath the water 
table -- by microbial reduction of associated nitrate 
and sulfate. Whether fen peats above the water 
table can be leached sufficiently by acid deposition 
to initiate or accelerate invasion by Sphagnum and 
consequent acidification remains to be seen, but is 
to be expected at least under exceptionally severe 
conditions of acid loading. (See also W89-02304) 
(Author’s abstract) 

W89-02311 


RESPONSES TO ACIDIC DEPOSITION IN 
OMBOTROPHIC MIRES IN THE U.K., 
Manchester Univ. (England). Dept. of Botany. 

J. A. Lee, M. C. Press, S. Woodin, and P. 
Ferguson. 

IN: Effects of Atmospheric Pollutants on Forests, 
Wetlands, and Agricultural Ecosystems. Springer- 
Verlag, New York. 1987. p 549-560, 5 fig, 31 ref. 


Descriptors: *Mires, *Water pollution sources, 
*Acid rain, *Water pollution effects, *Marshes, 
*Wetlands, *Air pollution effects, Vegetation ef- 
fects, Plant physiology, Aquatic plants, Uptake, 
Nitrogen, Enzymes, Mosses. 


Ombrotrophic blanket mires are ecosystems of par- 
ticular sensitivity to acidic deposition. The blanket 
mires of the southern Pennines of England have 
been extensively modified as the result of atmos- 
pheric pollution since the Industrial Revolution. 
Sphagnum species have virtually disappeared from 
the area probably as the result of high concentra- 
tions of sulfur dioxide or its solution products that 
were prevalent in the past. The poor growth of 
present-day transplants into the southern Pennine 
mire is associated with large increases in tissue 
nitrogen concentrations, suggesting that nitrogen 
deposition is of increasing importance, and this is 
supported by laboratory and field growth experi- 
ments. In unpolluted environments, nitrate reduc- 
tase activity of ombrotropic Sphagnum species in- 
creases in response to nitrate deposition. However, 
this ‘coupling’ quickly disappears in the polluted 
southern Pennines, presumably as the result of the 
supra-optimal nitrogen supply, and nitrate is no 
longer retained by the moss. These observations 
are discussed in relation to the possible effects of 
increased nitrogen deposition on mires remote 
from industrial and urban regions. (See also W89- 
02304) (Author’s abstract) 

W89-02314 


STRATIGRAPHIC RECORD OF ATMOSPHER- 
IC LOADING OF METALS AT THE OMBRO- 
TROPHIC BIG HEATH BOG, MT. DESERT 
ISLAND, MAINE, U.S.A., 

Maine Univ. at Orono. Dept. of Geological Sci- 
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ences. 

S. A. Norton. 

IN: Effects of Atmospheric Pollutants on Forests, 
Wetlands, and Agricultural Ecosystems. Springer- 
Verlag, New York. 1987. p 561-576, 7 fig, 1 tab, 15 
ref. U.S. NSF Grant DEB-7922142. 


Descriptors: *Water pollution sources, *Peat bogs, 
*Acid rain, *Chemistry of precipitation, *Air pol- 
lution effects, Heavy metals, Deposition, Calcium, 
Magnesium, Sodium, Potassium, Iron, Manganese, 
Aluminum, Titanium, Zinc, Marshes, Vegetation 
effects, Trees, Bioaccumulation. 


A study was undertaken to determine whether or 
not the chemical stratigraphy of peat bogs reflects 
atmospheric deposition rates for various energy- 
related pollutants. Cores from Big Heath, Mount 
Desert Island, Maine were dated using 210Pb chro- 
nology (CRS model) and analyzed for bulk chem- 
istry. Concentration profiles for major elements 
(Ca, Mg, Na, K, Fe, Mn, Al, and Ti) are consistent 
for replicate cores from either hollows or hum- 
mocks; however, profiles for hummocks and hol- 
lows are very different from each other. Neither 
site yielded concentration profiles related to atmos- 
pheric deposition, due to post-depositional process- 
es. Net accumulation rates for major metals are 
consequently unrelated to atmospheric deposition 
rates, particularly for biophilic elements such as 
Ca, K, and Mn. Net accumulation rates of Pb and 
Zn (largely attributable to atmospheric pollution) 
crudely mimic those observed in sediments of 
nearby lakes. However, considerable Zn moves out 
of the system. Integrated total Pb and 210Pb values 
for hummock cores are about twice those for hol- 
lows, suggesting lateral migration of these compo- 
nents and, by implication, others. (See also W89- 
02304) (Author’s abstract) 

W89-02315 


PROTON CYCLING IN BOGS: GEOGRAPHI- 
CAL VARIATION IN NORTHEASTERN 
NORTH AMERICA, 

Minnesota Univ., Minneapolis. Dept. of Civil and 
Mineral Engineering. 

N. R. Urban, S. J. Eisenreich, and E. Gorham. 

IN: Effects of Atmospheric Pollutants on Forests, 
Wetlands, and Agricultural Ecosystems. Springer- 
Verlag, New York. 1987. p 577-598, 4 fig, 4 tab, 66 
ref. NSF Grant No. DEB 7922142. 


Descriptors: *Acid rain, *Marshes, *Soil chemis- 
try, *Hydrogen ion concentration, *Peat soils, Or- 
ganic compounds, Alkalinity, Soil organic matter, 
Uptake, Sulfates, Water pollution sources, Chemi- 
cal properties. 


A detailed hydrogen ion budget, constructed for 
the Marcell bog in north-central Minnesota was 
based on a 5-year, intensive study of element 
cycles. Major features of the acidity balance for 
this site include the following: (1) production of 
organic acids (263 meq/sq m/y) is the dominant 
source of acidity and serves to buffer the bog 
water at pH 4; (2) sequestering of elements in peat 
is also a significant source of acidity (42.9 meq/sq 
m/y); (3) weathering of dustfall inputs is an impor- 
tant source of alkalinity (< 76 meq/sq m/y) at this 
site, which is situated near the major agricultural 
areas of the plains; (4) nitrate and sulfate reduction 
contribute little alkalinity (< 39.2 meq/sq m/y) 
because inputs (NO3 and SO4) to this bog are low. 
Analysis of peat and surface water from bogs 
across northeastern North America (Manitoba to 
Newfoundland) reveals the following: (1) produc- 
tion of organic acids across this region varies be- 
tween 104 and 263 meq/sq m/y; (2) acidity-genera- 
tion associated with net biological uptake (NBU, 
excluding nitrogen = 20-117 meq/sq m/y) varies 
in proportion to the rate of peat accumulation; (3) 
NBU.-acidity exhibits high values in maritime bogs 
and lower values in mid-continental bogs; (4) bogs 
have a large capacity for sulfate reduction, and 
sulfate reduction becomes an increasingly impor- 
tant source of alkalinity as rates of sulfate deposi- 
tion increase. From 60 to 93% of annual sulfate 
loadings are retained as reduced sulfur in bogs 
across eastern North America. (See also W89- 
02304) (Author’s abstract) 

W89-02316 





COMPARISON OF LAKE SEDIMENTS AND 
OMBROTROPHIC PEAT DEPOSITS AS 
LONG-TERM MONITORS OF ATMOSPHERIC 
POLLUTION, 

Maine Univ. at Orono. Dept. of Geological Sci- 
ences. 

For poy bibliographic entry see Field 5A. 
W89-0232 


REVIEW OF THE CRATER LAKE LIMNOLO- 
GICAL PROGRAMS, 

Oregon State Univ., Corvallis. Coll. of Forestry. 
For primary bibliographic entry see Field 2H. 
W89-02322 


GAS CHROMATOGRAPHIC RESIDUE PAT- 
TERNS OF TOXAPHENE IN FISH SAMPLES 
FROM THE GREAT LAKES AND FROM 
RIVERS OF THE SOUTHEASTERN UNITED 
STATES, 

Columbia National Fisheries Research Lab., MO. 
J. D. Petty, T. R. Schwartz, and D. L. Stalling. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p. 165-172, 2 fig, 3 tab, 
24 ref. 


Descriptors: *Path of pollutants, *Fish, *Pesti- 
cides, *Water analysis, *Toxaphene, *Water qual- 
ity, *Ecosystems, *Great Lakes, Data collection, 
Siskiwit Lake, Isle Royale, Principal component 
analysis, Tissue analysis, Models, United States, 
Gas chromatography. 


Residues of environmentally derived toxaphene 
were determined in fish samples from the Great 
Lakes and from rivers of the southeastern United 
States. These analyses were performed by fused 
silica capillary gas chromatography with electron 
capture detection. Data reduction and compilation 
were performed using an ‘in-house’ developed data 
system. An effort was made to more clearly delin- 
eate the similarity of environmentally derived toxa- 
phene residues to technical toxaphene. SIMCA, a 
principal components pattern recognition tech- 
nique, was used to analyze sample residues. Pro- 
files of toxaphene residues in the Great Lakes 
samples are more similar to each other than sam- 
ples collected from the river systems of the south- 
eastern United States. The differences in the class 
models could result from the process of volatiliza- 
tion and atmospheric transport to the Great Lakes 
as opposed to soil runoff and chemical alteration 
by reduction in anaerobic sediments in the south- 
eastern river systems. A majority of the samples 
differ substantially in composition from the origi- 
nal toxaphene mixture. (See also W89-02317) (Au- 
thor’s abstract) 

W89-02328 


ASSESSMENT OF THE ADEQUACY OF THE 
GROUND-WATER MONITORING SYSTEM 
FOR ARTIFICIAL RECHARGE OF AQUIFERS 
IN THE LOS ANGELES AREA, CALIFORNIA, 
Western Water Consultants, Inc., Laramie, WY. 
For primary bibliographic entry see Field 7A. 
W89-02335 


DRY WELLS - SOLUTION OR POLLUTION: 
AN ARIZONA STATUS REPORT, 

Arizona Dept. of Environmental Quality, Phoenix. 
J. Haney, M. Leach, and L. Sobchak. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 105- 
128, 6 fig, 3 tab, 16 ref. 


Descriptors: *Artificial recharge, *Wastewater dis- 
posal, *Dry wells, *Arizona, *Water pollution 
sources, *Drainage systems, *Groundwater pollu- 
tion, *Urban runoff, Urban watersheds, Flood con- 
trol, Groundwater recharge, Groundwater man- 
agement, Groundwater monitoring, Aquifers, Hy- 
drology, Geohydrology, Water law, Storm runoff, 
Path of pollutants, Water resources development. 


Dry wells are used extensively in Arizona for on 
site disposal of stormwater, and, in certain industri- 
al areas, have been documented as providing a 
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conduit to groundwater for contaminated runoff 
and other wastes. With Arizona’s rapid growth 
stretching municipal capitol resources, cities are 
requiring new commercial developments to pro- 
vide on site retention of stormwater. The use of 
dry wells in retention basins is often the preferred 
alternative for providing drainage of retained 
water within the required time limits, thereby re- 
ducing health problems associated with mosquito 
borne encephalitis. In addition to flood control, 
dry well ae of urban runoff may provide 
groundwater recharge. It is estimated that 200 dry 
wells a month are currently being installed in the 
Phoenix area due to city and county ordinances. 
Dry wells typically contain an — settling 

chamber and lower gravel fill and are 30 to 70 feat 
deep. The majority of dry wells in Arizona do not 
reach groundwater. Attenuation of water borne 
pollutants in the vadose zone is related to the 
degree of exposure of drainage water to soil parti- 
cle surfaces. Dry wells reduce the potential for 
attenuation of contaminants by decreasing the 
travel distance to ae Dry wells may 
also cut through low permeability zones that 
would otherwise increase pollutant attenuation. 
Fifteen sites have been documented in Arizona 
with groundwater contamination that can be di- 
rectly related to dry wells. Concern over dry wells 
as a source of groundwater pollution in Arizona 
has led to state Fegialation requiring registration of 
existing and new dry wells and licensing of dry 
well drillers. This legislation gives the state author- 
ity to adopt rules regarding locational, operational, 
and closure standards for new and existing dry 
wells. (See also W89-02331) (Author’s abstract) 
W89-02338 


FIELD SIMULATION OF WASTE IMPOUND- 
MENT SEEPAGE IN THE VADOSE ZONE, 
New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience 

A. M. Parsons, E. D. Mattson, D. B. Stephens, K. 
Black, and K. Flanigan. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 313- 
335, 11 fig, 2 tab, 17 ref. 


Descriptors: *Landfills, *Path of pollutants, 
*Water pollution sources, *Solute transport, 
*Groundwater monitoring, *Groundwater pollu- 
tion, *Model studies, Simulation, Field tests, Cali- 
brations, — Prediction, Hydrology, Geohy- 
drology, Infiltration, Hydraulic conductivity, Soil 
profiles, Physical properties, Geophysics, Rainfall 
simulators, Measuring instruments, Waste disposal. 


In arid and semi-arid climates, depth to the water 
table may be 10’s of meters below the land a 
Surface impoundments, landfills, mill tailings pil 

and underground storage tanks may leak e oe 
through the vadose zone that may reach the water 
table. Groundwater hydrologists have used numer- 
ical simulations to predict the direction and rate of 
contaminant seepage in the vadose zone. However, 
none of the current models have been validated by 
actual field data to test the accuracy of their pre- 
dictions. A controlled unsaturated field experiment 
was conducted to simulate seepage Gueeak a lined 
impoundment. Water was applied through a drip 
irrigation system at a flux rate of 0.00001 cm/sec 
over a 10m x 10m surface. The e rate is 
roughly 100-fold less than the saturated hydraulic 
conductivity of the soil. The soil profile is strati- 
fied, consisting of fluvial sand underlying alluvial 
silty sand deposits. Wetting front movement was 
monitored with neutron logging equipment and 
tensiometers. After 80 days the wetting front has 
progressed 7 meters vertically and 2 to 3 meters 
laterally away from the edge of the drip system. It 
is inferred that natural soil stratification and effec- 
tive anisotropy of unsaturated hydraulic conduc- 
tivity tend to inhibit the downward movement of 
seepage. This field experiment has been in progress 
for > six months and data continue to be collect- 
ed. The predictive abilities of analytical solutions 
to the linearized moisture flow equation to predict 
the wetting front location in a layered soil profile 
were demonstrated. It is planned to use the exten- 
sive data base will to validate multi-dimensional 
numerical models of saturated-unsaturated flow at 
a field scale. (See also W89-02331) (Author’s ab- 
stract) 
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W89-02348 


APPLYING ELECTRICAL RESISTANCE 
BLOCKS FOR UNSATURATED ZONE MONI- 
TORING AT ARID SITES, 

EMCON Associates, San Jose, CA. 

For primary bibliographic entry see Field 7B. 
W89-02352 


MODELING OF POLYCHLORINATED BI- 
PHENYLS IN VADOSE ZONE, 

Weston (Roy F.), Inc., West Chester, PA. 

J. Y. Yang. 

IN: Proceedings of the FOCUS Conference on 

Southwestern Ground Water Issues. National 

Water Well Association, Dublin, OH. 1988. p 397- 

412, 3 tab, 23 ref. 


Descriptors: *Soil water pollution, *Vadose zone, 
*Model studies, *Path of pollutants, *Polychlori- 
nated biphenyls, Simulation, Mathematical studies, 
Leaching, Aquifers, Solute transport. 


Potential groundwater contamination by leaching 
of polychlorinated biphenyls (PCBs) is recognized 
as a major environmental issue in the southwestern 
United States. The EPA romulgated the PCBs spill 
cleanup policy under the Toxic Substances Control 
Act in April 1987. This policy requires cleanup of 
PCBs to different levels dependin, ope 
tion, initial concentration of the Bethe spied, 

tential for exposure to residual PCBs comes amen Xs 
after cleanup, and the size of the population poten- 
tially at risk of exposure. The Seasonal Soil Com- 
partment (SESOIL) model was employed in simu- 
lating PCBs movement in the unsaturated soil 
system within and below the plant root zone. The 
model was applied at a Texas site to simulate 
— and chemical mec’ affecting 

ate of seven PCBs Aroclors (Aroclors 1016, 1221, 
1232, 1242, 1248, 1254 and 1260) released into a 
soil column under varying depths of covering soil, 
and under varying groundwater depths of 3 and 10 
meters. Modeling results indicate that: for a moder- 
ate climate, a silty clay loam soil, and a 20-year 
period following PCBs release into the soil 
column, adsorption on the soil accounts for release 
of 67% to 100% of the initial mass: degradation 
accounts for 0.02% to 30%; PCBs remaining in soil 
air and soil moisture account for 0 to 2.3%; volatil- 
ization accounts for 0 to 0.4%; and leaching to 
groundwater accounts for 0 to 0.03%. Results also 
show that the maximum leaching rate for a 20-year 
period increases approximately 4.5 times for Aro- 
clors 1221, 1232, 1242, and 1016 and approximately 
14 times for Aroclor 1248 as groundwater depth 
decreases. (See also W89-02331) (Author’s ab- 
stract) 

W89-02353 


MODELING ACID MIGRATION THROUGH 
SOILS, 

New Mexico Univ., Albuquerque. 

K. J. Partin, D. M. ‘Smith, and B. M. Thomson. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 547- 
558, 12 fig, 2 ref. 


Descriptors: ‘*Dispersion, *Advection, *Mine 
wastes, *Model studies, *Acidic water, *Ground- 
water pollution, *Path of pollutants, Mathematical 
studies, Statistical methods, Hydrogen ion concen- 
tration, Prediction, Chemical reactions, Simulation, 
Aquifers, Adsorption. 


A common method of disposal of strongly acidic 
tailings from mining and milling operations is the 
use of surface detention ponds. Since many of the 
ponds are not lined, seepage of acid solutions can 
occur. The purpose of this research is to predict 
and describe acid migration through soils. The 
migration of the acid through the soil can be 
described by the one-dimensional advection-disper- 
sion equation for flow through porous media. This 
equation has been modified for acidic solutions 
using a log transformation, which reduces the vari- 
able range up to five orders of magnitude as well 
as linearizes most source terms. The source term is 
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approximated by adsorption isotherms which ac- 
count for reactions within the soil and can include 
— precipitation reactions. A numerical tech- 

the method of lines with cubic hermite 

is used to solve the transport equation. 
polmom the case of linear adsorption, excellent agree- 
ment between the numerical and analytical results 
has been generated. Using a soil column, experi- 
mental profiles of pH as a function of time have 
been collected to test the validity of the acid 
migration model. (See also W89-02331) (Author’s 


abstract) 
W89-02361 


HYDROGEOLOGIC AND GEOCHEMICAL AS- 
PECTS OF CONTAMINANT TRANSPORT AT 
THE FALLS CITY, TEXAS UMTRA SITE, 
Weston (Roy F.), Inc., ae NM. 

H. C. Bryson, K. Bostick, and P. Longmire. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 559- 
577, 12 fig, 2 tab, 12 ref. DOE Contract No. DE- 
AC04-82AL 14086. 


Descriptors: *Acid mine drainage, *Water pollu- 
tion sources, *Uranium, *Mine wastes, *Model 
studies, *Groundwater pollution, *Path of pollut- 
ants, Water quality, Aquifers, Geohydrology, Hy- 
drology, Heavy metals, Chemical reactions, Hy- 
drogen ion concentration, Iron, Sulfates, Manga- 
nese, Molybdenum, Radium. 


Groundwater contamination at a former uranium 
processing site near Falls City, Texas has been 
investigated under the U.S. Department of Ener- 
's Uranium Mill Tailings Remedial Action 
ITRA) Project. The unconfined Deweesville/ 
Conquista aquifer occurs within the upper 70 ft of 
fine-grained sediments beneath the site and is natu- 
rally uraniferous and high in dissolved solids. 
Acidic seepage from six tailings piles and one pond 
at the site has resulted in concentrations of chlo- 
ride, iron, manganese, molybdenum, radium, sul- 
fate, TDS, and uranium that are highly elevated 
above EPA water quality standards within the 
shallow aquifer. Nonreactive solutes and heavy 
metals have migrated > 2500 feet downgradient of 
the tailings piles within a low-pH contaminant 
plume. Geochemical modeling with WATEQFC 
predicts that uranium and molybdenum occur as 
anionic complexes that may be adsorbed onto aqui- 
fer materials at low pH values. Saturation indices 
calculated by WATEQFC predict that mineral 
precipitation may reduce concentrations of iron, 
radium, and sulfate in contaminated groundwater 
—— the site. (See also W89-02331) (Author’s 
trac 


t) 
W89-02362 


NATIONAL SURFACE WATER SURVEY, 
WESTERN LAKE SURVEY (PHASE I -- SYN- 
PLAN, CHEMISTRY) QUALITY ASSURANCE 


Lockheed Engineering and Management Services 
Co., Inc., Las Vegas, NV 


For primary bibliographic entry see Field 2H. 
W89-02413 


DESIGN OF A GREAT LAKES ATMOSPHERIC 
INPUTS AND SOURCES (GLAIS) NETWORK, 
De Paul Univ., Chicago, IL. 

For primary bibliographic entry see Field 7A. 
W89-02418 


ESTIMATING THE TRANSPORT AND DEPO- 
SITION OF MINING WASTE AT OK TEDI, 
Ok Tedi Mining Ltd., Port Moresby (Papua New 
Guinea). 


For cern bibliographic entry see Field 2J. 
W89-0246 


EXTERNAL QUALITY-ASSURANCE RESULTS 

FOR THE NATIONAL ATMOSPHERIC DEPO- 

SITION PROGRAM AND NATIONAL TRENDS 

NETWORK DURING 1986, 

— Survey, Denver, CO. Water Resources 
Vv. 


For primary bibliographic entry see Field 7C. 
W89-02463 


WATER QUALITY DATA FOR THE BOISE 
RIVER, BOISE TO STAR, IDAHO, OCTOBER 
TO DECEMBER 1987, 

Geological Survey, Boise, ID. Water Resources 


iv. 
For primary bibliographic entry see Field 5C. 
W89-02464 


PREDICTING CHEMICAL MOVEMENT IN 
SOILS. 


New Mexico State Univ., Las Cruces. Dept. of 
Crop and Soil Sciences. 

G. A. O’Connor, and F. Khorsandi. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87-205357/ 
AS. Price codes: A03 in paper copy; A0O1 in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces. Technical Completion Report 
No. M17. August 1986. 25p, 3 ref. State Project 
1345639. 


Descriptors: *Computer model, *Solute transport, 
*Path of pollutants, Model testing, New Mexico, 
Water pollution sources. 


Chemical Movement in Soil (CMIS) is a manage- 
ment/educational computer model that provides 
qualitative predictions of pesticide fate as a func- 
tion of key soil, chemical, and climatic variables. 
Model assumptions limit it to nonpolar pesticides 
(and other xenobiotics) moving in sandy soils. The 
purpose of this work was to test and modify the 
model for chemicals and soils pertinent to New 
Mexico. Laboratory column studies with a sandy 
New Mexico soil matched reasonably well with 
model predictions. The data suggest that the model 
could be used as first approximations of pesticide 
behavior in New Mexico soils. It is primarily useful 
as an educational instrument for students and ex- 
tension personnel examining implications of vari- 
ous management practices in worst-case scenarios. 
(O’Connor-NM St. Univ.) 

W89-02473 


HYDROLOGY OF AREA 27, EASTERN 
REGION, INTERIOR COAL PROVINCE, ILLI- 
NOIS, 

Geological Survey, Urbana, UL. Water Resources 
Div. 

E. E. Zuehls. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Open-File Report 84-707, 1987. 62p, 46 fig, 21 tab, 
36 ref. 


Descriptors: *Coal, *Coal mines, *Water pollution 
sources, *Illinois, *Coal hydrology, Hydrologic 
data, Hydrologic assessment, Water data. 


The Eastern Region of the Interior Coal Province 
is divided into 11 hydrologic reporting areas. Area 
27 is located in west-central Illinois and includes 
the lower Illinois River (below Beardstown), Bear 
Creek, and Cahokia Creek drainage basins, an area 
of 5,805 square miles. Glacial till underlies 5 to 15 
feet of loess in the area. The Pennsylvanian 
System, underlying about two thirds of the area, 
consists of sandstone, limestone, siltstone, shale, 
clay, and coal. Two underground mines and one 
surface mine were in operation as of December 
1982. Land subsidence from past underground 
mining has occurred at seven communities in Ma- 
coupin and Madison Counties. Streamflow and 
water quality data were collected at a network of 
38 hydrologic monitoring stations operated by the 
U.S. Geological Survey and analyzed for specific 
conductance, pH, alkalinity, dissolved sulfate, total 
recoverable and dissolved iron and manganese, 
dissolved solids, and other properties and constitu- 
ents. Equations were developed to estimate stream- 
flow at ungaged sites and to estimate the dissolved 
solids concentration from measurements of specific 
conductance. Groundwater is obtained from both 
unconsolidated and bedrock aquifers in almost all 
of Area 27. (USGS) 

W89-02484 


ASSESSMENT OF WATER QUALITY AND 


RIVERTON, ILLINOIS, SUMMER 1982, 
Geological Survey, Urbana, IL. Water Resources 
Div. 

A. R. Schmidt, and J. K. Stamer. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 87-4024, 1987. 65p, 29 fig, 10 tab, 18 ref. 


Descriptors: *Water quality, *Computer models, 
*Dissolved oxygen, *Illinois, *San on River, 
Path of pollutants, Simulation analysis, Mathemati- 
cal models, Model studies. 


Water quality and processes that affect the dis- 
solved-oxygen concentration in a 45.9 mile reach 
of the Sangamon River from Decatur to Riverton, 
Illinois, were determined from data collected 
during low-flow periods in the summer of 1982. 
Relations among dissolved oxygen, water dis- 
charge, biochemical oxygen demand, ammonia and 
nitrite plus nitrate concentrations, and photosyn- 
thetic-oxygen production were simulated using a 
one-dimensional, steady-state computer model. 
Average dissolved oxygen concentrations ranged 
from 8.0 milligrams per fiter at the upstream end of 
the study reach at Decatur to 5.2 milligrams per 
liter 12.2 miles downstream. Ammonia concentra- 
tions re from 45 milligrams per liter at the 
mouth of Stevens Creek (2.6 miles downstream 
from Decatur) to 0.03 milligram per liter at the 
downstream end of the study reach. Un-ionized 
ammonia concentrations exceeded the maximum 
concentration specified in the State water quality 
standard (0.04 milligram per liter) throughout most 
of the study reach. Model simulations indicated 
that oxidation of ammonia to form nitrite plus 
nitrate was the most significant process leading to 
low dissolved oxygen concentrations in the river. 
(USGS) 

W89-02486 


EFFECTS OF ORGANIC WASTES FROM 
PROCESSING OF GREEN RIVER FORMA- 
TION OIL SHALE ON WATER QUALITY, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

J. A. Leenheer, and T. I. Noyes. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Professional Paper 1338, 1986. 
56p, 36 fig, 24 tab, 57 ref. 


Descriptors: *Water pollution effects, *Water pol- 
lution sources, *Oil shale, *Wastewater disposal, 
*Water quality, Organic wastes, Water analysis, 
Soil analysis, Green River Formation, Oil shale 
retorting. 


A series of investigations were conducted during a 
6-year research project to determine the nature 
and effects of organic wastes from processing of 
Green River Formation oil shale on water quality. 
Fifty percent of the organic compounds in two 
retort wastewaters were identified as various aro- 
matic amines, mono- and dicarboxylic acids phen- 
ols, amides, alcohols, ketones, nitriles, and hydrox- 
ypyridines. Spent shales with carbonaceous coat- 
ings were found to have good sorbent properties 
for organic constituents of retort wastewaters. 
However, soils sampled adjacent to an in situ 
retort had only fair sorbent properties for organic 
constituents or retort wastewater, and application 
of retort wastewater caused disruption of soil 
structure characteristics and extracted soil organic 
matter constituents. Microbiological degradation 
of organic solutes in retort wastewaters was found 
to occur preferentially in hydrocarbons and fatty 
acid groups of compounds. Aromatic amines did 
not degrade and they inhibited bacterial growth 
where their concentrations were significant. Am- 
monia, aromatic amines, and thiocyanate persisted 
in groundwater contaminated by in situ oil shale 
retorting, but thiosulfate was quantitatively de- 
graded one year after the burn. Thiocyanate was 
found to be the best conservative tracer for retort 
water discharged into groundwater. Natural or- 
ganic solutes, isolated from groundwater in contact 
with Green River Formation oil shale and from 
the White River near Rangely, Colorado, were 





readily distinguished from organic constituents in 
retort wastewaters by molecular weight and chem- 
ical characteristic differences. (USGS) 

W89-02487 


HYDROLOGY OF AREA 40, WESTERN 
REGION, INTERIOR COAL PROVINCE, 
KANSAS, OKLAHOMA AND MISSOURI, 
Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4C. 
W89-02488 


DOCUMENTATION FOR A DIGITAL COM- 
PUTER MODEL OF NUTRIENT AND DIS- 
SOLVED-OXYGEN TRANSPORT IN THE 
TRUCKEE RIVER AND TRUCKEE CANAL 
DOWNSTREAM FROM RENO, NEVADA, 
Geological Survey, Carson City, NV. Water Re- 
sources Div. 

J. O. Nowlin. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-554, 1987. 
181p, 1 fig, 1 tab, 19 ref. 


Descriptors: *Water quality, *Model studies, 
*Computer programs, *Nevada, *Truckee River, 
Dissolved oxygen, Path of pollutants, Water pollu- 
tion sources. 


A digital water quality model was constructed as 
part of a water quality assessment of the Truckee 
River downstream from Reno. This report pro- 
vides documentation on the computer code and the 
principal data sets used in model calibration, verifi- 
cation, and simulation. (USGS) 

W89-02504 


HYDROLOGY OF AREA 31, EASTERN 
REGION, INTERIOR COAL PROVINCE, ILLI- 
NOIS AND INDIANA, 

Geological Survey, Urbana, IL. Water Resources 
Div. 

E. E. Zuehls. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report Open-File Report 85-342, 1987. 61p, 47 fig, 
21 tab, 50 ref. 


Descriptors: *Hydrologic data, *Water quality, 
*Groundwater, *Surface water, *Coal mines, 
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Area 31 is located in southeastern Illinois and 
southwestern Indiana in the Eastern Region of the 
Interior Coal Province. It includes the lower 
Wabash River and the Little Wabash River drain- 
age basins (about 4,500 square miles). Thin glacial 
till underlies 5 to 15 feet of loess and overlies 
Pennsylvanian rocks. Coal makes up from 1 to 2 
percent of these rocks. The only operational coal 
mine, as of December 1983, removed about 2.5 
million tons of coal from a depth of about 700 feet 
in 1982. Streamflow and water quality data were 
collected from 33 hydrologic monitoring sites op- 
erated by the U.S. Geological Survey. Equations 
were developed to estimate average, high, and 
peak stream discharge based on drainage area and 
stream channel slope. The 7-day, 5-year low flow 
is zero for drainage areas of less than 240 square 
miles. Water samples were analyzed for specific 
conductance, pH, alkalinity, dissolved sulfate, 
total-recoverable and dissolved iron and manga- 
nese, dissolved solids, and other properties and 
constituents. Specific conductance values ranges 
from 120 to 2,200 microsiemens per centimeter at 
25 degrees Celsius. Groundwater is available from 
unconsolidated and bedrock aquifers; water in the 
deep bedrock aquifers is highly mineralized. 
(USGS) 
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EDWARDS AQUIFER TO HYDROGEOLOGY 
AND LAND USE, SAN ANTONIO REGION, 
TEXAS. 
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Water-chemistry data from the Edwards aquifer, 
Texas, for 1976-85, consisting of nearly 1,500 
chemical analyses from 280 wells and 3 springs, 
were used to statistically evaluate relations among 
groundwater chemistry, hydrogeology, and land 
use. Five land uses associated with sampled wells 
were classified from published information and 
field surveys. Four major subareas of the aquifer 
were defined to reflect relative susceptibility of 
= to contaminated originating from 
uman activities using hydrogeologic and tritium 
data. Water from an agricultural area over the 
unconfined zone had the greatest median concen- 
tration of nitrite plus nitrate. Larger nitrite plus 
nitrate concentrations were spatially associated 
with large tritium concentrations and nitrogen iso- 
topic ratios characteristic of streamflow recharge. 
Detections of fecal coliform bacteria were associat- 
ed mainly with water from wells completed in the 
unconfined zone. Most occurrences of tetrachlor- 
oethylene, 1,2-(trans)-dichloroethylene, trichloro- 
fluoromethane, 1,1,1-trichloroethane, and 2,4-D in 
water were associated with wells completed in the 
unconfined zone of the aquifer. The percentage of 
samples in which arsenic, barium, lead, and zinc 
were detected was similar among subareas; the 
samples were from the freshwater parts of the 
aquifer. Large lead and zinc concentrations were 
associated with sampling pumpage less than 1,000 
gallons. (USGS) 
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Geothermal waters within Yellowstone National 
Park contribute arsenic to the Madison River. 
Concentrations ranging from 200 to 300 micro- 
grams per liter in the Madison River near the park 
boundary are diluted downstream by tributary in- 
flows to the Madison and Missouri Rivers. Howev- 
er, significant amount of arsenic are present in the 
water of the Missouri River as it enter Fort Peck 
Lake. A monitoring network of 24 stations was 
operated during 1985 and 1986 in the upper Mis- 
souri River basin to measure arsenic concentrations 
and arsenic discharges. Additional monitoring at 
nine stations was conducted during March to July 
1987 to supplement the data base. This report 
presents data acquired from the 1987 monitoring 
period. (USGS) 
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Sources Of Pollution—Group 5B 


Rapid urban development in the Austin metropoli- 
tan area, Texas, is causing concern about increas- 
ing peak discharges from stream runoff and the 
degradation of the quality of water in receiving 
streams, lakes, and aquifers. In an attempt to 
reduce peak discharges and improve water quality, 
runoff controls are being required in certain water- 
sheds. This report summarizes the precipitation, 
streamflow, and water quality data collected from 
September 1982 to September 1984 upstream and 
downstream from runoff controls at two locations, 
and presents the effects of these runoff controls on 
streamflow and the quality of runoff water. The 
runoff controls at the two locations are a detention 
and filtering pond near Barton Creek Square Sho 
ping Center, a large shopping center located south- 
west of downtown Austin, and a grass-covered 
swale control in the Alta Vista Planned Unit De- 
velopment, a multiple-family housing area. Data 
indicate that as a result of the Barton Creek Square 
Shopping Center detention and filtering pond, 
peak discharges were reduced and peak concentra- 
tion and loads of most of the analyzed constituents 
were reduced. However, the grass-covered swale 
control had little effect on reducing the peak dis- 
charges and peak concentrations at the Alta Vista 
Planned Unit Development. (USGS) 
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Water samples from five monitoring wells adjacent 
to raffinate pits storing low-level radioactive waste 
contained concentrations of nitrate as nitrogen 
ranging from 53 to 990 milligrams per liter. Most 
samples also had maximum concentrations of calci- 
um (900 milligrams per liter), sodium (340 milli- 
grams per liter), sulfate (320 milligrams per liter), 
lithium (1,700 micrograms), strontium (1,900 mi- 
crograms per liter), and uranium (86 micrograms 
per liter). The raffinate pits also had large concen- 
trations of these constituents. A water balance 
made on the raffinate pits indicated a 0.04 to 0.08 
inch per day decrease in the water level that 
cannot be attributed to meterological conditions. 
These data and seismically-detected areas of satu- 
rated overburden beneath one raffinate pit and 
possibly adjacent to three other pits indicate leak- 
age from the pits. (USGS) 
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Tributary loading estimation methods were evalu- 
ated by conducting retrospective studies with com- 
prehensive sets of field data for flow rates, sus- 
pended solids, nutrients, heavy metals, and poly- 
chlorinated biphenyls (PCBs) from two different 
rivers. Three broad classes of leading estimation 
methods were investigated: simple averaging meth- 
ods, ratio estimation methods, and regression meth- 
ods. Estimators were evaluated using Monte Carlo 
sampling studies in which random subsamples of 
complete loading records were used to estimate 
annual loadings. These estimates were than com- 
pared to ‘true’ loadings determined by calculations 
using the entire record. No single estimation ap- 
proach was found to be superior for all of the 
constituents and hydrologic conditions tested. For 
a given estimation method, differences in efficiency 
were dependent on the level of covariance be- 
tween the constituent and the auxiliary variable 
used, the frequency of extreme concentration 
values, the functional form of the relationship be- 
tween the constituent and the auxiliary variable, 
and the nature of the particular hydrograph. Rela- 
tionships between the investigated constituents and 
suspended solids were generally weak and the use 
of suspended solids as an auxiliary variable provid- 
ed only marginal improvements in some cases, 
compared to using flow as an auxiliary variable. 
Hydrographs containing strong events caused load 
estimates to by highly biased. This bias could be 
reduced by using event sampling instead of a fixed 
sampling frequency, provided that a flow-stratified 
estimation approach was used. (Cushman-Purdue 
Univ., WRRC) 
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Concern over the possible occurrence of pesticides 
or nitrate in the groundwater is justified as nearly 
100% of rural Indiana uses groundwater for drink- 
ing. A study to assess how groundwater has been 
affected by agriculture was initiated. Forty six 
wells in 4 counties were monitored for pesticides 
and nitrate, and evaluated as to how placement and 
depth affects water quality. Findings indicate that 
nitrate remains of primary concern. While 30% of 
the tested wells had elevated levels of N, only 8% 
would be considered a serious risk. It appears that 
the presence of animals or mishandling of materials 
in close proximity to the well has the most detri- 
mental effect. With the exception of one site, con- 
tamination of weil water by agricultural chemicals 
is not widespread. To better clarify the transforma- 
tion of pesticides in soil and groundwater, studies 
were initiated to understand how a microorganism 
is able to utilize aniline, a herbicide intermediate, 
under single and mixed substrate conditions. Often 
the pollutant material, such as aniline, is in low 
concentration as compared to other carbon 
sources. It appears that isolated bacteria is capable 
of simultaneous utilization of aniline and other 
organic substrates. This is important as it implies 
that pesticide transformation is possible in the pres- 
ence of other more utilizable materials. (Cushman- 
Purdue Univ., WRRC) 
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The structural aspects of heterogeneous hydraulic 
conductivity fields were studied through the use of 
an analogy with percolation theory and Monte 
Carlo simulation on discretized representations of 
these fields. It has been shown previously that in 
three-dimensional systems, a path will exist within 
a conductivity field along which the conductivity 
is everywhere greater than the average conductivi- 
ty of the medium. These efforts demonstrated, 
however, that in two dimensions such a path is 
unlikely to occur. Focusing on this dimensional 
dependence it was demonstrated that the likeli- 
hood of observing such conductivity paths is de- 
pendent primarily on the thickness, perpendicular 
to the primary axis of consideration, of the numeri- 
cal grid used for numerical modeling. Dimension 
along the primary flow axis is only of secondary 
consideration. These results imply that modeling 
the movement of chemical or biological contami- 
nants in the presence of heterogeneity utilizing a 
two-dimensional model may result in underestimat- 
ing either the probability of an early arrival of the 
chemical or the probability of movement of a 





microorganism. Further, the information lost 
through reducing a model of two-dimensions 
cannot be regained through enhanced discretiza- 
tion within the two-dimensional plane. An im- 
proved model of the true three-dimensional behav- 
ior of a medium can be attained only through 
discretizing the numerical grid in the third dimen- 
sion. The conclusions apply both to correlated and 
uncorrelated fields. (Cushman-Purdue Univ., 
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A drainage well and a spring in Clarksville, Ten- 
nessee, have been instrumented to collect storm 
related data in order to define the types and con- 
centrations of water quality characteristics in 
stormwater runoff and in the receiving groundwat- 
er basin. Water quality samples of storm runoff at 
the drainage well at Clarksville Memorial Hospital 
and of nearby Mobley Spring were collected 
during four storms and during normal flow condi- 
tions during February and March 1988. Samples 
were analyzed for major inorganic water quality 
constituents, selected trace metals, and organics. 
Several samples from the drainage well and the 
spring had trace-metals concentrations that exceed- 
ed maximum contaminant levels for State drinking- 
water standards. Organic compounds including 
phenols, polynuclear aromatic hydrocarbons, and 
other base-neutral extractable organic substance 
are present in samples from both the drainage well 
and spring. (USGS) 
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Three areas with sparse data on the impact of 
agricultural chemicals on groundwater quality in 
the state of Tennessee were chosen for sampling 
groundwater for nitrogen species and pesticides. 
These sites, located in Haywood, Shelby, and Lake 
Counties, are all areas of high intensity agriculture. 
Because of the importance of the surficial alluvial 
aquifer to the domestic supply in West Tennessee, 
shallow wells at each site were sampled. Two 
sampling events were scheduled, in the winter and 
in the spring, to establish the difference between 
background and effected contaminant levels. Pre- 
liminary results from the first sampling event indi- 
cate a range of nitrite plus nitrate as nitrogen 
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concentrations from less than 0.1 to 7.8 milligrams 
per liter. The results from triazine analyses show 
concentrations below the detection limit. (USGS) 
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This report delineates and describes the geohydro- 
logy and susceptibility of the major aquifers to 
contamination in Area 9 - Barbour, Bullock, 
Macon, Pike, and Russell Counties. The major 
aquifers in the study area are the Tuscaloosa, 
Eutaw, and Providence-Ripley aquifers of Creta- 
ceous age; and the Nanafalia-Clayton aquifer of 
Tertiary age. The five counties constitute the pri- 
mary recharge area for the aquifers which are the 
source of public supplies in the study area. The 
total withdrawals of groundwater for all uses in 
1986 were estimated to be about 14 million gallons 
per day. Areas of water level declines in the Tus- 
caloosa aquifer have developed near Eufaula and 
Union Springs. Water levels in the Eutaw aquifer 
have declined at Union Springs. All recharge areas 
for the major aquifers are susceptible to contamina- 
tion from the surface. Shallow wells in the outcrop 
area are most susceptible. (USGS) 
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The report delineates and describes the geohydro- 
logy and susceptibility of the major aquifers to 
contamination in Area 8 - Autagua, Chilton, 
Elmore, Lowndes, and Montgomery Counties in 
south-central Alabama. The major aquifers in the 
study area are the Eutaw, Gordo, and Coker 
aquifers of Cretaceous age. The recharge areas for 
these aquifers are in Autauga, Chilton, Elmore, 
and Montgomery Counties. These aquifers are 
sources of public water supply in each of the five 
counties. All recharge areas for the major aquifers 
are susceptible to contamination from the surface. 
However, large parts of the recharge areas are in 
rural terrains that are used for timberlands, farms, 
and pastures, and are several miles from pumping 
centers, so these areas are not highly susceptible to 
contamination. (USGS) 
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Water quality sampling was conducted at seven 
sites on the Clark Fork and selected tributaries 
from Deer Lodge to Missoula, Montana, from July 
1986 through Sepenten 1987. This report presents 

tabulations and statistical summaries of the water 
quality data. The data presented in this report 
supplement previous data collected from March 
1985 through June 1986 for six of the seven sites. 
Included in this report are tabulations of instanta- 
neous values of streamflow, onsite water quality, 
hardness, and concentrations of trace elements and 
suspended sediment for periodic samples. Also in- 
cluded are tables and hydrographs of daily mean 
values for streamflow, suspended-sediment concen- 
tration, and suspended-sediment discharge at three 
mainstream stations and one tributary. Statistical 
summaries are presented for periodic water quality 
data collected from March 1986 through Septem- 
ber 1987. Selected data are illustrated by graphs 
showing median concentrations to suspended-sedi- 
ment concentrations, and median concentrations of 
trace elements in suspended sediment. (USGS) 
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FAULT AREAS TO SURFACE CONTAMINA- 
TION IN CALHOUN COUNTY, ALABAMA, 
Geological Survey, Montgomery, AL. Water Re- 
sources Div. 

J.C. Scott, W. F. Harris, and R. H. Cobb. 
Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
— 87-4031, 1987. 29p, 3 fig, 1 plate, 1 tab, 17 
ref. 


Descriptors: *Aquifers, *Carbonate rocks, 
*Groundwater movement, *Water pollution 
sources, *Groundwater pollution, *Alabama, Cal- 
houn County, Potentiometric level. 


Coldwater Spring in eastern Calhoun County, Ala- 
bama, is one of the largest springs in Alabama. The 
spring, which has an average discharge of about 31 
million gallons per day, supplies water for about 
70,000 people in the Anniston, Alabama area. A 
potentiometric map of the study area indicates that 
the recharge area for the aquifer system that sup- 
plies the spring is only about 23 square miles. 
However, base-flow data for streams in the area 
indicate that this recharge area is not sufficient to 
account for an average discharge of 31 million 
allons per day from Coldwater Spring. Complex 
folding and faulting of the carbonate and quart 
zitic rocks that comprise the aquifer system may 
have produced fractures and joints that increase 
recharge to the spring. Some recharge to the 
spring may be derived from outside the recharge 
area delineated from the potentiometric map or 
from the surface. This part of the recharge area 
contamination from the surface. This part of the 
recharge area consists of flat to gently rolling 
terrain underlain by cavernous limestone and frac- 
tured quartzite. (USGS) 
W89-02576 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA, AREA 7, 

pee Survey, Tuscaloosa, AL. Water Re- 
sources Di 

w. Ss. mel 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 87-4109, 1987. 28p, 4 fig, 1 plate, 2 tab, 27 
ref. 


Descriptors: *Aquifers, *Groundwater pollution, 
*Water pollution sources, *Groundwater move- 
ment, *Potentiometric surface, *Alabama, Geohy- 
drology, Sinkholes, Bibb County, Dallas County, 
Hale County, Perry County, Wilcox County. 
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The geohydrology and susceptibility of the seven 
major aquifers to surface contamination in Area 7 - 
Bibb, Dallas, Hale, Perry, and Wilcox Counties, 
are described. Aquifers in the northern part of the 
study area are in Paleozoic limestones and dolo- 
mite formations. Deposits in the central part of the 
study area are predominately of Cretaceous age 
and contain the Coker, Gordo, and Eutaw 
aquifers. Although the southern part of the study 
area has many deposits of Tertiary age, the Ripley 
Formation of Cretaceous age is the major aquifer. 
Contamination of any of the major aquifers is 
improbable because the majority of the recharge 
area for the primary aquifers is woodland, pasture, 
or farmland. Downdip from their outcrops, the 
major aquifers in the study area are protected from 
land surface contamination by relatively imperme- 
able layers of clay and chalk. The aquifers that are 
highly susceptible to contamination are the ones in 
the limestone and dolomite formations in northern 
Bibb County. Sinkholes exist in the recharge area 
of these formations and could provide a direct link 
for contaminates from the land surface to the water 
table. An area northeast of the Selma well field is 
also highly susceptible to contamination. The 
Eutaw Formation in this area is overlain by alluvi- 
al deposits that could increase recharge to the 
aquifer by slowing the runoff rate of surface water. 
(USGS) 

W89-02577 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA, AREA 1, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

C. R. Bossong, and W. F. Harris. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
ee 87-4068, 1987. 34p, 5 fig, 1 plate, 3 tab, 39 
ref. 


Descriptors: *Aquifers, *Carbonate rocks, 
*Groundwater movement, *Potentiometric level, 
*Groundwater pollution, *Water pollution 
sources, *Alabama, Barbour County, Bullock 
County, Macon County, Pike County, Russell 
County. 


This report delineates and describes the geohydro- 
logy and susceptibility of the major aquifers to 
contamination in Area 1 - Colbert, Franklin, Lau- 
derdale, Lawrence, Limeston, Madison, and 
Morgan Counties. Most of the area is underlain by 
a Mississippian carbonate sequence that includes 
two major aquifers, the Tuscumbia-Fort Payne 
aquifer and the Bangor aquifer. A third major 
aquifer, the Tuscaloosa aquifer of Cretaceous age, 
occurs in the southwest part of the area. The 
Mississippi carbonate aquifers are the Tuscumbia- 
Fort Payne aquifer which includes most Tuscum- 
bia Limestone and the Fort Payne Chert, and a 
small area of the Monteagle Limestone, and the 
Bangor aquifer which includes the Bangor Lime- 
stone and Hartselle Sandstone. Both of these 
aquifers possess highly-variable secondary porosity 
and permeability related to fractures that have 
been enlarged, sometimes to cavernous propor- 
tions, due to solution processes. The Tuscaloosa 
aquifer consists of the Tuscaloosa Group, an un- 
consolidated clastic deposit that has relatively uni- 
form primary porosity and permeability. Signifi- 
cant quantities of groundwater are available from 
each of the aquifers. Water levels at nearly 2,000 
wells indicate that, for each aquifer, general 
groundwater movement is from topographically 
high to low areas. Each of the aquifers is re- 
charged throughout its outcrop in the study area 
and is susceptible to contamination within the out- 
crop. Generalized topographic settings such as 
closed-contour depressions are identified as areas 
that are highly susceptible to contamination. Spe- 
cific features such as sinkholes also are identified as 
extremely susceptible to contamination. (USGS) 
W89-02578 


U.S. GEOLOGICAL SURVEY URBAN-STORM- 
WATER DATA BASE OF CONSTITUENT 
STORM LOADS; CHARACTERISTICS OF 
RAINFALL, RUNOFF, AND ANTECEDENT 
— AND BASIN CHARACTERIS- 
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Geological Survey, Denver, CO. Water Resources 
Div. 

For primary bibliographic entry see Field 7C. 
W89-02581 


GROUNDWATER RESOURCES OF LIME- 
STONE COUNTY, TEXAS, 
Geological Survey, Austin, TX. Water Resources 


iv. 
For primary bibliographic entry see Field 2F. 
W89-02583 


CONTRIBUTION OF TOXIC CHEMICALS TO 
GROUNDWATER FOR DOMESTIC ON-SITE 
SEWAGE DISPOSAL SYSTEMS, 

Connecticut Univ., Storrs. Inst. of Water Re- 
sources. 

J. J. Kolega, D. W. Hill, and R. Laak. 

Available from the National Technical Information 
Services, Springfield, VA 22161 as PB88-225784/ 
AS. Price codes: A03 in paper copy; AO1 in micro- 
fiche. Report No. G-1007-04, October 1986. 40p, 7 
tab, 8 fig, 15 ref. Contract No. 14-08-0001-G-1007. 
Project No. USGS G1007-04. 


Descriptors: *Toxic chemical discharges, 
*Groundwater quality, *Connecticut, *Sewage dis- 
posal, *Volatile organics, Household wastewater 
discharges, Leachate, Soil adsorption, Toluene, 
Benzene, Gas chromatography, Path of pollutants, 
Fate of pollutants. 


A multi-disciplinary (agricultural and civil engi- 
neering, microchemistry and soil science) study 
was conducted, in cooperation with a water utility 
and a state regulatory agency, to evaluate with a 
water utility and a state regulatory agency, to 
evaluate the movement of selected household toxic 
chemical discharges from the conventional on-site 
sewage disposal system into the surrounding 
groundwater. Connecticut sites selected for the 
study were a condominium; a community on-site 
sewage disposal system serving 43 single family 
dwellings; and a single family residence served by 
the RUCK denitrification system. In addition, a 
soil batch extraction method was used to study the 
soil adsorption of 14C labeled benzene on eight 
different Connecticut soils. Gas chromatography 
was used to identify volatile organic compounds in 
the aqueous samples collected using the purge and 
trap method following U.S. EPA 601 methodolo- 
gy. Six box-type soil columns were used to study 
the fate of toluene in sewage effluent passing 
through a 0.9 meter (3 foot) depth of concrete 
sand. The toluene was mixed with ‘black-water’ 
sewage effluent coming from the RUCK denitrifi- 
cation system. High performance liquid chroma- 
tography was used for toluene detection in the 
liquid samples. (Kolega-CT Univ., IWWR) 
W89-02584 


WATER SYSTEM RESPONSES TO TOXIC 
CONTAMINATION OF GROUNDWATER SUP- 
PLIES, 

Wisconsin Univ.-Milwaukee. Dept. of Urban Plan- 
ning. 

For primary bibliographic entry see Field 5F. 
W89-02586 


GEOHYDROLOGY AND SUSCEPTIBILITY OF 
MAJOR AQUIFERS TO SURFACE CONTAMI- 
NATION IN ALABAMA, AREA 6, 

Geological Survey, Tuscaloosa, AL. Water Re- 
sources Div. 

S. S. DeJarnette, and J. E. Crownover. 

Available from OFSS, USGS, Box 25425, Denver 
Co. 80225. USGS Water Resources Investigations 
— 87-4113, 1987. 27p, 6 fig, 1 plate, 2 tab, 22 
ref. 


Descriptors: *Aquifers, *Groundwater movement, 
*Potentiometric level, *Groundwater pollution, 
*Water pollution sources, *Alabama, Water pollu- 
tion, Greene County, Marengo County, Pickens 
County, Sumter County, Tuscaloosa County. 


This report delineates and describes the geohyro- 
logy and susceptibility of the major aquifers to 
contamination in Area 6, Greene, Marengo, Pick- 


ens, Sumter, and Tuscaloosa Counties in west- 
central Alabama. The major aquifers in the study 
area are the Nanafalia, Eutaw, Gordo, and Coker 
aquifers of Tertiary and Cretaceous age. The re- 
charge areas for one or more of these aquifers are 
in each of the five counties. East aquifer is a source 
of public water supply in one or more of the five 
counties. All recharge areas for the major aquifers 
are susceptible to contamination from the surface. 
However, large parts of the recharge areas are in 
rural settings that are used for timberlands, farms, 
and pastures, and are several miles from pumping 
centers; therefore, these areas are not highly sus- 
ceptible to contamination. (USGS) 

W89-02590 


CALIBRATION OF A_ DISSOLVED-SOLIDS 
MODEL FOR THE YAMPA RIVER BASIN BE- 
TWEEN STEAMBOAT SPRINGS AND MAY- 
BELL, NORTHWESTERN COLORADO, 
Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

R. S. Parker, and D. W. Litke. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 86-4190, 1987. 36p, 16 fig, 11 tab, 9 ref. 


Descriptors: *Model 
*Mine drainage, *Colorado, 
*Water pollution sources, 
Streamflow, Coal mining. 


studies, *Water quality, 
*Yampa_ River, 


Stream discharge, 


The cumulative effects of changes in dissolved 
solids from a number of coal mines are needed to 
evaluate effects on downstream water use. A 
model for determining cumulative effects of 
streamflow, dissolved-solids concentration, and 
dissolved-solids load was calibrated for the Yampa 
River and its tributaries in northwestern Colorado. 
The model uses accounting principles. It estab- 
lishes nodes on the stream system and sums water 
quantity and quality from node to node in the 
downstream direction. The model operates on a 
monthly time step for the study period that in- 
cludes water years 1976 through 1981. Output is 
monthly mean streamflow, dissolved-solids con- 
centration, and dissolved-solids load. Streamflow 
and dissolved-solids data from streamflow-gaging 
stations and other data-collection sites were used 
to define input data sets to initiate and to calibrate 
the model. The model was calibrated at four nodes 
and generally was within 10 percent of the ob- 
served values. The calibrated model can compute 
changes in dissolved-solids concentration or load 
resulting from the cumulative effects of new coal 
mines or the expansion of old coal mines in the 
Yampa River basin. (USGS) 

W89-02591 


SURFACE WATER QUALITY CHARACTERIS- 
TICS IN THE UPPER NORTH FORK GUNNI- 
SON RIVER BASIN, COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

J. M. Norris. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 86-4152, 1987. 42p, 12 fig, 20 tab, 5 ref. 


Descriptors: *Water quality, *Gunnison River, 
*Colorado, *Hydrologic data collection, *Surface 
water, Dissolved constituents, Trace elements. 


Analyses of water quality data collected during 
1982 and 1983 in the upper North Fork Gunnison 
River basin indicate that dissolved-solids concen- 
trations are relatively small, with a mean value 
near 97 milligrams per liter. Most major dissolved 
constituents also had small measured concentra- 
tions throughout the study area. Trace-element 
concentrations generally were small; however, 
total-iron concentration generally was large in the 
area with a mean concentration of about 8,250 
micrograms per liter. The cause of this larger iron 
concentration probably is related to the local geol- 
ogy. Paonia Reservoir, located on Muddy Creek, 
greatly reduced suspended-sediment and trace-ele- 
ment concentrations. The reservoir had only a 
slight effect on major dissolved-constituent con- 
centrations. Analyses of alkalinity, sulfate, and dis- 





solved-solids concentrations indicated that little, if 
any, changes in water quality occur as a result of 
coal mining; however, more data are needed to 
make more definite conclusions. Sulfate concentra- 
tions increased slightly downstream through the 
mined area; however, with the small concentra- 
tions measured and limited quantity of data, the 
source of the increased sulfate could not be deter- 
mined. (USGS) 

W89-02593 


ANALYTICALLY-DERIVED SENSITIVITIES 
IN ONE-DIMENSIONAL MODELS OF 
SOLUTE TRANSPORT IN POROUS MEDIA, 
Geological Survey, Reston, VA. Water Resources 
Div. 

D. S. Knopman. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 86-605, 1987. 
97p, 1 tab, 4 ref, append. 


Descriptors: *Model studies, *Solute transport, 
*Path of pollutants, *Groundwater movement, 
*Computer programs, Senstitivity analysis, Porous 
media, FORTRAN, Advection-dispersion equa- 
tion, Parameter estimation. 


Analytically-derived sensitivities are presented for 
parameters in one-dimensional models of solute 
transport in porous media. Sensitivities were de- 
rived by direct differentiation of closed form solu- 
tions for each of the odel, and by a time integral 
method for two of the models. Models are based 
on the advection-dispersion equation and include 
adsorption and first-order chemical decay. Bound- 
ary conditions considered are: a constant step input 
of solute, constant flux input of solute, and expon- 
entially decaying input of solute at the upstream 
boundary. A zero flux is assumed at the down- 
stream boundary. Initial conditions include a con- 
stant and spatially varying distribution of solute. 
One model simulates the mixing of solute in an 
observation well from individual layers in a multi- 
layer aquifer system. Computer programs produce 
output files compatible with graphics software in 
which sensitivities are plotted as a function of 
either time or space. (USGS) 

W89-02595 


HYDROLOGY OF THE WHITE TAIL BUTTE 
AREA, NORTHERN CAMPBELL COUNTY, 
WYOMING, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4C. 
W89-02596 


HYDROLOGY OF AREA 8, EASTERN COAL 
PROVINCE, WEST VIRGINIA AND OHIO, 
Geological Survey, Charleston, WV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4C. 
W89-02598 


RELATIONS OF SPECIFIC CONDUCTANCE 
TO STREAMFLOW AND SELECTED WATER 
QUALITY CHARACTERISTICS OF THE AR- 
KANSAS RIVER BASIN, COLORADO, 

Geological Survey, Denver, CO. Water Resources 


iV. 
For primary bibliographic entry see Field 2K. 
W89-02599 


WATER QUALITY DATA FOR ORWELL RES- 
ERVOIR AND THE OTTER TAIL RIVER NEAR 
FERGUS FALLS, MINNESOTA, 

Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

M. R. Have, and L. H. Tornes. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-537, 1987. 
49p, 1 fig, 10 tab, 11 ref. 


Descriptors: *Water quality, *Hydrologic data, 
*Data collections, *Minnesota, Reservoirs, Fergus 
Falls, Orwell Reservoir, Otter Tail River. 


Water quality data were collected in Minnesota at 
five sites on Orwell Reservoir and two sites on the 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Otter Tail River, at the inflow and outflow points 
of the reservoir. The data, collected from April 
1985 to July 1986, consist mainly of streamflow 
and nutrient concentrations at the river sites and 
nutrient concentrations, alkalinity, Secchi-disk 
transparency, phytoplankton counts, chlorophyll 
concentrations and profiles of specific conduct- 
ance, temperature, pH, and dissolved oxygen at the 
reservoir sites. Additional data collected at the 
outflow site include alkalinity and concentrations 


of major ions and organic carbon. (USGS) 
W89-02605 


METAL SPECIATION: THEORY, ANALYSIS 
AND APPLICATION. 

Lewis Publishers, Chelsea, Michigan. 1988. 357p. 
Edited by James R. Kramer and Herbert E. Allen. 


Descriptors: *Trace metals, *Path of pollutants, 
*Water pollution, *Water quality, *Chemical anal- 
ysis, *Metals, *Chemical reactions, Metal complex- 
es, Data acquisition, Water pollution effects. 


There have been great advances in the past few 
years in the understanding of trace metals in envi- 
ronmental systems. A workshop on metal specia- 
tion which was held at Jekyll Island, Georgia, May 
20-22, 1987, covered three main themes: theory, 
measurements, and fate and effects. Overviews of 
the topic and examples of the significance of metal 
speciation to the solution of environmental prob- 
lems are provided. New analytical approaches 
have been used to determine the nature of metal 
binding by dissolved and particulate matter; the 
applicability of older methods has been re-evaluat- 
ed. Uses of size separation methods and extraction 
techniques are presented. The application of a 
wide variety of instrumental methods, including 
voltametric and chromatographic techniques are 
discussed. The complexity of reactions of metals 
has been realized, and new approaches have pro- 
moted the interpretation of reactions in multi- 
ligand systems. Chapters address the significance 
of speciation to bioavailability to humans, plants 
and aquatic organisms. Applications showing the 
importance of speciation in marine, lake, ground- 
water and industrial waste treatment systems have 
been included. A series of chapters are concerned 
with the solid-solution interface and consider the 
nature of the surfaces, the binding of metals to 
oxides and sediments, and the influence of mineral 
surfaces on the fate of organic pollutants. (See 
W89-02641 thru W89-02653) (VerNooy-PTT) 
W89-02640 


THERMODYNAMIC CALCULATIONS WITH 
SPECIAL REFERENCE TO THE AQUEOUS 
ALUMINUM SYSTEM, 

Umea Univ. (Sweden). Dept. of Inorganic Chemis- 
try. 

For primary bibliographic entry see Field 2K. 
W89-02641 


COORDINATION CHEMISTRY AT THE 
SOLID/SOLUTION INTERFACE, 

Stanford Univ., CA. Dept. of Civil Engineering. 
J. O. Leckie. 

IN: Metal Speciation: Theory, Analysis and Appli- 
cation. Lewis Publishers, Chelsea, Michigan. 1988. 
p 41-68, 4 fig, 2 tab, 60 ref. 


Descriptors: *Weathering, *Sediment-water inter- 
faces, *Metal complexes, *Chemical reactions, 
*Trace metals, Path of pollutants, Metals, Chemi- 
cal composition. 


The speciation of trace elements in natural aquatic 
systems includes the formation of surface complex- 
es at the solid/solution interface. The importance 
of chemical speciation at solid/solution interfaces 
in natural aquatic systems becomes apparent when 
the type and nature of particulates in natural 
waters (suspended and deposited) is considered. 
The particulates in natural waters consist predomi- 
nantly of detrital organic colloidal matter, living 
cells (bacteria and algae), and inorganic solids such 
as metal oxides and hydroxides, carbonates, clays, 
and detrital network or layered silicates. The appli- 
cation of surface complexation models to a wide 
variety of engineering and natural aquatic systems 
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is well accepted. Formation of surface complexes, 
and surface complexes in dissolution and electron 
exchange reactions are reviewed. Modeling efforts 
have found effective use in gaining insights into the 
role surface complexes play in transport and trans- 
formation of trace elements. The chemical weath- 
ering processes, extant in aqueous systems and in 
the electron exchange reactions, result in both 
oxidative and reductive dissolution of redox sensi- 
tive minerals. The next decade should see greatly 
expanded knowledge and application of these sur- 
face complexation concepts to an ever widening 
range of both engineered and natural aqueous sys- 
tems. (See also W89-02640) (VerNooy-PTT) 
W89-02642 


INTRODUCTION TO INTERACTIONS OF OR- 
GANIC COMPOUNDS WITH MINERAL SUR- 
FACES, 

Johns Hopkins Univ., Baltimore, MD. Dept. of 
Geography and Environmental Engineering. 

A. T. Stone. 

IN: Metal Speciation: Theory, Analysis and Appli- 
cation. Lewis Pubiishers, Chelsea, Michigan. 1988. 
p 69-80, 2 fig, 34 ref. 


Descriptors: *Organic compounds, *Minerals, 
*Chemical reactions, *Path of pollutants, *Metals, 
Kinetics, Chemical properties, Aquatic environ- 
ment. 


Ways in which (1) organic compounds influence 
the solubility and reactivity of mineral surfaces and 
(2) mineral surfaces influence chemical transforma- 
tions of organic compounds are outlined. Specific 
and non-specific interactions of organic com- 
pounds with mineral surfaces are involved in a 
wide variety of important transformation reactions 
in aquatic environments. A unified approach to 
surface chemical reaction leads to valuable insights 
into the effects of chemical structure, medium 
composition, and speciation on reaction kinetics 
and mechanisms. Although a wide variety of inter- 
actions between organic compounds and mineral 
surfaces have been postulated and observed, de- 
tailed understanding has been limited by lack of 
knowledge concerning surface speciation and 
mechanisms of surface chemical reactions. New 
experimental approaches to studying reactions at 
mineral surfaces are being explored in a number of 
laboratories, which will improve our conceptual 
and practical understanding of these processes. 
(See also W89-02640) (VerNooy-PTT) 

W89-02643 


REACTIONS AND TRANSPORT OF TRACE 
METALS IN GROUNDWATER, 

Clarkson Univ., Potsdam, NY. Dept. of Civil and 
Environmental Engineering. 

T. L. Theis. 

IN: Metal Speciation: Theory, Analysis and Appli- 
cation. Lewis Publishers, Chelsea, Michigan. 1988. 
p 81-98, 14 fig, 3 tab, 15 ref. EPA Grant CR807859 
and Dept. of Energy Grant DE-AC02-79EV 10253. 


Descriptors: *Chemical reactions, *Path of pollut- 
ants, *Trace metals, *Metals, *Groundwater pollu- 
tion, *Kinetics, Groundwater movement, Metal 
complexes, Chemical analysis. 


Trace metals in the aquatic environment are capa- 
ble of undergoing many kinds of reactions includ- 
ing oxidation-reduction, solubility, and surface and 
solution phase complexations. The chemical inter- 
actions of a single metal or species must be viewed 
as a function of all other species reactions. Exam- 
ples of multicomponent transport with local equi- 
librium and multicomponent transport-kinetic ef- 
fects illustrate the dynamic nature of the trace 
metal transport problem and the complicating 
factor of partitioning kinetics. Also discussed are 
batch systems. Batch suspensions of soils or miner- 
als are poor systems for making measurements for 
groundwaters. Their problems, however, are large- 
ly overcome with small, or mini-, column tech- 
niques. The requirement of chemical kinetics 
versus local equilibrium for describing the trans- 
port of trace metals in the subsurface is a matter of 
both practical experimental as well as theoretical 
concern. Those problems for which a kinetic ap- 
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proach is more likely to be necessary are those for 
which pore diffusion and/or secondary surface 
reactions exist, plus those for which removal of 
contaminants is occurring, such as during the 
flushing of an aquifer. (See also W89-02640) (Ver- 
Nooy- 
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COMBINING FIELD MEASUREMENTS FOR 
SPECIATION IN NON _ PERTURBABLE 
WATER SAMPLES: APPLICATION TO THE 
IRON AND SULFIDE CYCLES IN A EUTRO- 
PHIC 

Geneva Univ. (Switzerland). Dept. of Inorganic, 
Analytical and Applied Chemistry. 

J. Buffle, R. R. De Vitre, D. Perret, and G. G. 
Leppard. 

IN: Metal Speciation: Theory, Analysis and Appli- 
cation. Lewis Publishers, Chelsea, Michigan. 1988. 
p 99-124, 9 fig, 25 ref. 


Descriptors: *Field tests, *Trace metals, *Chemi- 
cal analysis, *Sulfides, *Iron, *Manganese, *Eutro- 
phic lakes, Water quality, Data acquisition, Chemi- 
cal composition, Path of pollutants, Limnology. 


An approach to speciation measurement is applica- 
ble to very reactive sulfide, iron and manganese 
formed in the water column of stratified eutrophic 
lakes. The lake studied is Lake Bret (Vaud, Swit- 
zerland) which receives a large amount of phos- 
phate, giving rise to high primary productivity in 
spring and summer. By combining the results of 
various analytical methods and knowing the nature 
and quantitative role of the major physico-chemi- 
cal factors which influence each of them, it should 
be possible to find the physico-chemical character- 
istics of the most important species and the distri- 
bution of the element between these species. This 
approach was applied to Lake Bret for characteriz- 
ing and following the seasonal trends of the differ- 
ent types of natural organic matter, Mn species, 
iron species, and sulfide species. Atomic absorption 
trometry, differential pulse polarography, and 
colorimetric o-phenanthroline method were 
used. By applying the multimethod approach to 
follow the spatial and seasonal trends in lake com- 
position, it was possible to get a more precise 
description of the detailed chemical stratification 
of the anoxic zone and of the oxic/anoxic interface 
redox components. In general the multimethod 
approach should open up a wide range of applica- 
tions, since it can make use of the very large pool 
of instrumental techniques developed in the last 
two decades. (See also W89-02644) (VerNooy- 


PTT) 
W89-02645 


CHROMATOGRAPHIC APPROACHES TO 
TRACE ELEMENT SPECIATION, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Food Science and Agricultural Chemis- 
try. 

For primary bibliographic entry see Field 5A. 
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—— OF TRACE METALS IN SEDI- 


et Univ., Sainte-Foy. 

A. Tessier, and P. G. C. Campbell. 

IN: Metal Speciation: Theory, Analysis and Appli- 
cation. Lewis Publishers, Chelsea, Michigan. 1988. 
p 183-199, 1 tab, 53 ref. 


Descriptors: *Trace metals, *Sediments, *Chemi- 
cal analysis, *Chemical composition, Thermody- 
namics, Adsorption, Data acquisition, Path of pol- 
lutants, Fate of pollutants. 


Metals entering the aquatic environment, whether 
from atmospheric or terrestrial sources, will parti- 
tion between various compartments. Sediments 
constitute a concentrated reservoir of trace metals; 
the concentrations in this compartment are orders 
of magnitude higher than those found in the adja- 
cent overlying or interstitial waters. The merits 
and limitations of the two indirect methods pres- 
ently available for estimating trace metal partition- 
ing in aquatic sediments are discussed: thermody- 
namic calculations and partial extraction tech- 


niques. Emphasis is given to surficial oxic sedi- 
ments, i.e. those most relevant to benthic orga- 
nisms. A review of models based on the competi- 
tive adsorption of trace metals by various compo- 
nents of the oxic sediments is given. As an alterna- 
tive to metal partitioning models, methods have 
been suggested for separating the trace metals 
resent in the sediments into various operational 
Sections by using chemical reagents of various 
strengths. Some of the extraction techniques and 
their limitations are discussed. Despite widespread 
recognition of the need to determine the forms of 
trace metals in sediments in order to understand 
the biological and geochemical processes involving 
these metals, there is no entirely satisfactory 
method for determining metal partitioning. (See 
also W89-02640) (VerNooy-PTT) 
W89-02649 


METAL SPECIATION AND INTERACTIONS 
AMONG ELEMENTS AFFECT TRACE ELE- 
MENT TRANSFER IN 9 ge AND 
ENVIRONMENTAL FOOD-CHAIN 

Agricultural Research Service, Belaville, MD. 
Soil-Microbial System Lab. 

R. L. Chaney. 

IN: Metal Speciation: Theory, Analysis and Appli- 
cation. Lewis Publishers, Chelsea, Michigan. 1988. 
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Transfer of trace elements in agricultural and envi- 
ronmental food-chains is important because crops 
absorb trace elements due to stack emissions, or to 
disposal of sewage sludge and other wastes on 
cropland. Risk to the environment and to the food- 
chain is a principle limit to application of metal 
rich sludges on land. A few examples of character- 
ization of chemical species of trace elements in 
agriculture, in nutrition, and environmental risk, 
are summarized. Food-chain pathways are dis- 
cussed, as well as plant uptake of trace metals from 
contaminated soils. The latter is normally the first 
step of trace elements in their entry to agricultural 
food chains. The transport of iron, cadmium, 
copper and zinc are discussed. (See also W89- 
02640) (VerNooy-PTT) 
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TRACE METAL SPECIATION IN SEDIMENTS 
AND SOILS: AN OVERVIEW FROM A WATER 
INDUSTRY PERSPECTIV 

Water Research Centre, Medmenham (England). 
A. M. Gunn, D. A. Winnard, and D. T. E. Hunt. 
IN: Metal Speciation: Theory, Analysis and Appli- 
cation. Lewis Publishers, Chelsea, Michigan. 1988. 
p 261-294, 16 fig, 5 tab, 40 ref. 
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Trace metals are of concern as contaminants of 
terrestrial and aquatic systems because of their 
persistence and toxicity at low concentrations. 
There is considerable evidence that the bioavailabi- 
lity and toxicity of such metals are markedly influ- 
enced by the physico-chemical form in which they 
are present -- in waters, in sediments and in soils. 
There is growing evidence that the uptake of 
metals by plants is often best predicted by the free 
metal ion activity in the soil water. The effects of 
acid and/or reducing conditions in the gut of 
benthic detritivores may, however, make this con- 
cept overly simple, in which case some other 
means of assessing the bioavailability of sediment- 
bound metal would be required. In either event, 
concerted chemical and biological studies are es- 
sential to judge the validity of any procedure for 
estimating metal bioavailability. An approach in 
which individually-doped chemical phases are 
mixed with natural sediments and employed in 
concerted chemical and biological studies, has con- 
siderable promise for the cost-effective evaluation 
of proposed chemical measures of bioavailable 
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metal. Although the doped substrates are ‘unnatu- 
ral’, the stability constants of the partition equilibri- 
um model (for example) will themselves have been 
obtained by measurements on ‘pure’ iron and man- 
ganese oxides, and on humic matter extracted from 
soil or water. The use of sediments amended with 
doped phases is not a substitute for assessment, 
using real samples, of any technique for assessing 
metal bioavailability. Rather it is an adjunct to 
such work, by which one can make a preliminary 
assessment of the technique. (See also W89-02640) 
(VerNooy-PTT) 
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TRANSPORT, BIOACCUMULATION, AND 
TOXICITY OF METALS AND METALLOIDS 
IN MICROORGANISMS UNDER ENVIRON- 
MENTAL STRESS, 

Gray Freshwater Biological Inst., 
J. M. Wood. 

IN: Metal Speciation: Theory, Analysis and Appli- 
cation. Lewis Publishers, Chelsea, Michigan. 1988. 
p 295-314, 5 fig, 3 tab, 16 ref. 
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reactions, Food chains, Fish. 


Inorganic chemical species, and their reactivities in 
water, depend on pH and E(0). Therefore it is 
critically important to understand the potential 
impact of changing pH and E(0) on the toxicity of 
inorganic ions towards biota in both freshwater 
and marine ecosystems. Where it is possible, the 
pathways for a number of toxic elements in two 
ecological extremes are discussed, a system under 
constantly changing conditions, (i.e., estuaries), 
and a system under artificial stress (i.e., acid sus- 
ceptible freshwater lakes). These two subjects are 
treated with the appropriate concerns for ecosys- 
tem stability. Also dealt with is the potential effects 
of heavy metal and metalloid pollution on the 
accumulation of toxic metal ions in drinking water, 
food chains leading to fish, and in plants. Factors 
influencing the bioavailablilty for the essential 
redox-active metals and metalloids Fe, Mn, Zn, 
Cu, Cr, Co, Ni, As, and Se as these elements move 
from freshwater to saltwater are discussed, as well 
as the bioavailability of Hg. In acid sensitive lakes, 
the transport and bioaccumulation of Al and Hg 
was examined. Much can be learned by developing 
a detailed understanding, at the biochemical level, 
of how living organisms protect themselves against 
poisoning by soluble heavy metal and metalloid 
species in water. Some recent research shows how 
fast exchange ions Ca(+ +), Mg(+ +), Na(+) and 
K(+) can play a protective role in the prevention 
of toxic element transport into microorganisms. 
(See also W89-02640) (VerNooy-PTT) 
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NATIONAL SURVEY OF PESTICIDES IN 
DRINKING WATER WELLS, 

Environmental Protection Agency, Washington, 
DC. Office of Drinking Water. 

J. Kotas. 

IN: Ground Water Quality and Agricultural Prac- 
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7-11, 1 ref. 
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The reasons for the U.S. Environmental Protection 
Agency’s conducting the nationwide survey of 
pesticides in drinking water wells that is planned 
for over the next two years are explained. The 
goals of the survey are to obtain sufficient informa- 
tion to characterize pesticide contamination in the 
drinking water wells of the nation and to deter- 
mine how pesticide concentrations in drinking 
water wells correlate with patterns of pesticide 
usage and with ground water vulnerability. The 
survey’s design and how it will be conducted are 
described. The statistical design, the analytical 
methods, the health advisories, and the question- 
naire are discussed. The status of the survey plan- 





ning effort is presented. (See also W89-02654) 
(Davis-PTT) 
W89-02656 


GROUND WATER CONSERVATION TECH- 
NIQUES: POTENTIAL IMPACTS ON WATER 
USAGE AND QUALITY, 

Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Economics. 

For primary bibliographic entry see Field 3F. 
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GROUND WATER CONTAMINATION FROM 
SALTWATER INTRUSION AND _ LIMITA- 
TIONS ON AGRICULTURAL ACTIVITIES, 
North Texas State Univ., Denton. Inst. of Applied 
Sciences. 

S. F. Atkinson. 

IN: Ground Water Quality and Agricultural Prac- 
tices. Lewis Publishers, Chelsea, Michigan. 1987. p 
91-110, 7 fig, 15 ref. 
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Ground water quality is related to agricultural 
activities. Saltwater intrusion is one type of ground 
water quality impact related to agricultural activi- 
ty. Agricultural activities promote saltwater intru- 
sion in three different ways. One involves over- 
pumping of fresh water in coastal and tidal areas, 
or from aquifers which overlay, underlay, or occur 
adjacent to saline water. The second way is 
through inadequate water well construction which 
results in leaking wells that promote mixing of 
fresh and saline water. Finally, agricultural prac- 
tices which change the composition of local root 
systems from expanded throughout the soil profile 
to only shallow roots allow increased percolation 
of water through soluble salts in the soil. Saltwater 
intrusion can impact agricultural activities by de- 
creasing crop yield, completely eliminating the 
capability of growing certain crops, and impacting 
the health of domestic livestock. The salt content 
of soils has been shown to be related to the poten- 
tial for erosion. There are numerous ways in which 
saltwater intrusion can be controlled or managed. 
Some solutions are simple, such as controlling 
pumpage rates, strategically locating withdrawal 
wells, or the sealing of leaking wells. Other solu- 
tions are more complicated and costly: artificial 
recharge, extraction wells, or desalination repre- 
sent techniques which are applicable primarily on a 
regional basis. (See also W89-02654) (Davis-PTT) 
W89-02662 


SOIL TESTING AS A GUIDE TO PRUDENT 
USE OF NITROGEN FERTILIZERS IN OKLA- 
HOMA AGRICULTURE, 

Oklahoma State Univ., Stillwater. 
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EFFICIENT NITROGEN FERTILIZATION IN 
AGRICULTURAL PRODUCTION SYSTEMS, 
Oklahoma State Univ., Stillwater. Dept. of Agron- 
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R. L. Westerman. 

IN: Ground Water Quality and Agricultural Prac- 
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Nitrogen fertilization in agricultural production 
systems, especially in Oklahoma, is discussed. Ni- 
trogen usage in Oklahoma declined to 250,000 
metric tons, from the high of 274,000 metric tons in 
1978-1979. Most of the nitrogen utilized was anhy- 
drous ammonia applied to winter wheat and was 
deep placed in soil at the time of application. 
Losses due to erosion or runoff were minimal. 
Nitrogen in soil is in constant turnover between 
organic and inorganic nitrogen forms. Extensive 
research utilizing nitrification inhibitors failed to 
increase yields or nitrogen uptake in crops. Leach- 
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ing of fertilizer nitrate is not a major problem 
under climatic and rainfall conditions in most soils 
in Oklahoma. Yields are often reduced because of 
lack of rainfall and significant quantities of water 
does not pass through the soil profile. Split nitro- 
gen applications and the method of fertilizer place- 
ment have not been shown to increase yield or 
nitrogen use efficiency in most agricultural produc- 
tion systems in Oklahoma. However, there may be 
some economic advantages to split applications of 
— to allow hedging on climatic factors 
which may affect yield. The most effective man- 
agement tool for minimizing the potential for ni- 
trate contamination of groundwater and streams is 
the use of the soil nitrate-nitrogen test as a guide 
for nitrogen fertilizer recommendations. The pri- 
mary objective of most soil fertilizer researchers is 
to supply the crop with adequate nutrients to 
produce maximum economic yields, yet not in 
excess to minimize the potential for nitrate con- 
tamination of groundwater and streams. Since ni- 
trogen — is increasing annually nationwide, 
research efforts to maximize nitrogen uptake in 
crops need to be intensified. (See also W89-02654) 
(Davis- 
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A review of nitrates and pesticides in groundwater 
was determined through an analysis of a computer- 
based literature search, using the DIALOG 
System. Ten data bases were used. Key descriptor 
words used in the search were: pesticides, nutri- 
ents, herbicides, insecticides, fertilizers, and 
groundwater. A total of 1,317 abstracts was ob- 
tained. 63 abstracts were selected for summariza- 
tion. Nitrates were addressed in 34 abstracts, and 
pesticides in 29 abstracts. Nitrate contamination of 
groundwater from agricultural application of fertil- 
izers is a wide-spread problem in the United States. 
Nitrate concentrations in groundwater may exceed 
the recommended drinking water standard of 
10mg/L nitrates as nitrogen. Many factors influ- 
ence nitrate concentrations in groundwater, includ- 
ing the timing and rate of fertilizer application, 
subsurface soil characteristics, depth to ground- 
water, crop nutrient need, the timing and rate of 
irrigation, and natural rainfall. Nitrate minimiza- 
tion in groundwater can be achieved through 
water application management via irrigation 
system selection and irrigation scheduling, fertiliz- 
er application management through control of the 
timing and amounts of fertilizer usage, and the use 
of nitrification inhibitors. Agricultural applications 
of pesticides are causing pesticide contamination of 
groundwater. Many factors influence pesticide 
concentrations in groundwater, including the mo- 
bility and persistence characteristics of the pesti- 
cide used, the timing and rate of pesticide applica- 
tion, subsurface soil characteristics, depth to 
groundwater, the timing and rate of irrigation, and 
natural rainfall. Pesticide minimization in ground- 
water can be achieved through water application 
management, pesticides selection, and pesticide ap- 
plication management. Mathematical models have 
been developed for predicting nitrate and pesticide 
concentrations in groundwater. (See also W89- 
02654) (Davis-PTT) 
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BEHAVIOR AND SUBSURFACE TRANSPORT 
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A comparative study of the transformation of am- 
monium nitrate showed that soluble nitrogen was 
tied up in the residue layer which behaved as a 
controlled-release source. The result was a less 
rapid loss of fertilizer by leaching out of the root 
zone, enhancing the effectiveness of fertilizer and 
indigenous po nitrogen for crop production. Dis- 
appearance of the herbicide BAY SMY 1500 from 
the surface 10 cm of soil was more rapid with no 
tillage treatment as compared to sub till and 
plowed treatments. Higher volumetric water con- 
tents in surface soil contributed to an optimal 
growth environment for microbial decomposers. 
The ecological differences at the soil surface be- 
tween cleantill and conservation till systems affect- 
ed the behavior and subsurface transport of these 
agrochemicals to reduce the potential risks to 
groundwater quality. The surface microenviron- 
mental differences demonstrate the need for new 
Management practices for agrochemical inputs. 
The safeguarding of ground water resources from 
the potential contamination by agricultural chemi- 
cals depends upon the management practices in 
place at the soil surface, just as much as on the 
natural hydrologic processes acting upon the con- 
taminant, once it has migrated into the subsurface 
environment. Conservation tillage practices may 
be the best production practices to protect ground- 
water resources. (See also W89-02654) (Davis- 


PTT) 
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The Iowa Geological Survey investigated the 
impact of agricultural chemicals, specifically nitro- 
gen fertilizers and pesticides, on groundwater. 
Much of the work has focussed on the Big Spring 
Ground Water Basin area of northeast Iowa. The 
susceptible hydrogeologic settings include karst 
areas where aquifers lie close to the land surface 
and alluvial aquifers. The presence of significant 
concentrations of nitrate and low, yet persistent 
and possibly increasing concentrations of pesticides 
in groundwater drinking water supplies concern 
the environment and public health. Where suffi- 
cient thicknesses of low permeability materials pro- 
tect underlying aquifers, contaminants are still 
leaching to groundwater, but this shallow ground- 
water generally moves laterally, discharging to 
streams, rather than vertically to aquifers used as 
drinking water sources. The magnitude of nitrogen 
losses from agricultural lands has economic as well 
as environmental implications. Data from Big 
Spring and many experimental station farms, in the 
upper midwest indicate that corn crops are not 
utilizing 50 percent or more of the nitrogen ap- 
plied. Such inefficiencies in fertilizer utilization 
suggest an area for improvement and economic 
gain. Groundwater quality problems related to ag- 
riculture can be resolved through a holistic > 
proach to agricultural management and research. 
(See also W89-02654) (Davis-PTT) 
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ASSESSMENT OF EMPIRICAL METHOD- 
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The DRASTIC and LEACH Methodologies were 
applied to the Big Spring Ground Water Basin in 
northeastern Iowa in an attempt to predict ground- 
water pollution from agricultural chemicals. These 
are two methodologies, developed by the U.S. 
Environmental Protection Agency, evaluate the 
probability of agricultural chemicals contaminating 
the groundwater in any location of interest. 
DRASTIC focuses on classic hydrogeologic pa- 
rameters. LEACH concentrates on the movement 
of pesticides through soil. The methodologies did 
not correlate with the field data. (See also W89- 
02654) (Davis-PTT) 
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The nature of the sources which contributed to the 
high nitrate levels in the groundwater around 
Woodward, Oklahoma, was determined. The area 
is west and southwest of the city of in a predomi- 
nantly rural area of 315 square miles. Row crop 
farming is common. Rainfall averages 28 inches 
per year. Groundwater occurs principally in the 
terrace deposits and alluvium in the valley of the 
North Canadian River and its major tributaries: 
Wolf, Indian, Persimmon, and Bent Creeks; and in 
the Ogallala Formation which covers the south- 
western part of the county. Wells have been a 
rimary source of water. There were large and 
Tequent changes in nitrate concentrations between 
monthly samples, due to the introduction of indus- 
trial wastewater in the vicinity of a new pond, 
which is upgradient from the wells. Nitrate levels 
were usually high in the spring, decreaed during 
the summer, and increased in the fall. A steady 
increase in nitrate concentrations throughout the 
sampling period was due to past activity. The 
nitrate problem in the majority of Woodward 
wells sampled in 1982 was created during rainfall 
events by nitrate sources leaching into the highly 
permeable soil. It is recommended that careful 
attention and planning be given to the proper 
agricultural practices involving the use of fertiliz- 
ers, irrigation practices, livestock handling oper- 
ations, and proper handling of industrial wastes. 
(See also W89-02654) (Davis-PTT) 
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Observations on dryland-farm saline seeps which 
have developed over the past 5 to 20 years in 
western Oklahoma are reported. Most of the obser- 
vations and all the data are from Harper County in 
northwest Oklahoma. Saline seeps in northwest 


Oklahoma were not mentioned in the 1960 Harper 
County soil survey report, or in a 1962 review of 
saline-alkali soils in Oklahoma. The incidence and 
extent of saline seep increased over the 1975 to 
1985 period. The size of saline seep areas in Harper 
County range from 5 to 100 ha in the lower 
landscape positions of 200 to 2000 ha watersheds 
underlain at shallow depths by Permian redbeds. 
The greater portion of affected watershed are in 
cultivation for dryland wheat. It can hypothesized 
that saline seeps develop over tens of years from 
small increments of water percolation through cul- 
tivated soils and then move over relatively un- 
leached Permian redbeds to lower landscape posi- 
tions. Tile drain systems have been installed on five 
saline seep areas in Harper County. Two of the 
monitored tile drain systems ameliorated the saline 
seep condition. In these systems the annual drain- 
age through the tile is equivalent to 1.6 to 2.5 cm 
of precipitation over the watershed. The moni- 
tored tile drain system that did not ameliorate the 
saline seep condition removed 0.3 cm of water per 
year on a watershed bases. The discharge water 
contains concentrations of soluble salts which, in 
general, are greater than the saline concentrations 
in the local streams receiving the drainage. The 
saline seep problem in northwest Oklahoma ap- 
pears similar to the extensive saline seep problem 
in the northern Great Plains. The immediate need 
in Oklahoma is to identify recharge areas and to 
manage these areas to use or discharge the precipi- 
tation before it moves through the root zone. Tile 
drainage systems can ameliorate individual saline 
seeps. (See also W89-02654) (Davis-PTT) 
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Current information on groundwater contamina- 
tion in the contiguous United States from the usage 
of pesticides and fertilizers is summarized. The 
specific pesticide contaminants investigated in- 
clude: EDB, aldicarb, DDT, atrazine, alachlor, 
chlordane, tebuthiuron, phorate, carbaryl, toxa- 
phene, endrin, pordon, allanine, lindane, and ar- 
senic. In the state of Arizona, nitrates occur natu- 
rally at concentrations as high as 400 ppm. The 
state of California is a large user of groundwater 
and agricultural chemicals. Agriculture and poul- 
try wastes are the major sources of contamination 
in Delaware. The University of Delaware is in- 
volved in a regional study of pesticide leaching in 
groundwater with Penn State and Cornell Univer- 
sity. Florida is one of the most aware states in the 
nation regarding agricultural chemical contamina- 
tion of groundwater. Great interest is focused on 
EDB (750 ppd) and aldicarb (1200 ppd) along the 
Florida Ridge. Ammonia, strazine, and alachlor 
have been found in public supply wells near co-op 
storage areas and in association with spills in 
Kansas. Some groundwater quality is monitored 
cooperatively by U. S. Geological Survey and the 
Montana Department of Agriculture, but pesti- 
cides are not analyzed. Aldicarb and nitrate con- 
tamination have been the major problems in New 
York. High nitrate levels have been found in the 
shallow aquifers in Oklahoma. Aldicarb contami- 
nation has occurred in the potato growing areas in 
the shallow outwash and till aquifers of Rhode 
Island. A total of 300 private and 7 public wells 
have been contaminated by various sources across 
the state. Some pesticide and nitrate contamination 
due to fertilizers, animal waste, and septic tanks 
has been recognized in South Dakota. In Texas 
there have been numerous isolated incidents of 
groundwater contamination by pesticides. Thirty- 
three states reported pesticides as a confirmed or 


suspected groundwater contaminant. Nitrates in 
groundwater are regulated under stricter standards 
than pesticides. There is a lack of communication 
between separate agencies handling groundwater 
contamination and data gathering. (See also W89- 
02654) (Davis-PTT) 
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The impact of various environmental parameters 
on biodegradation of crude oil and model hydro- 
carbons in simulated subsurface environments was 
studied. Samples were collected from the follow- 
ing localities: control samples of uncontaminated 
outwash sand from both water unsaturated and 
saturated zones near the oil-spill site; uncontamin- 
ated groundwater 4 ft below the water table; and 
contaminated samples from both unsaturated and 
saturated zones at the oil-spill site near Bemidji, 
Minnesota. Eight bacteria and four fungi were 
isolated from groundwater and sediment from the 
oil-spill site. Mineralization of the oil in contami- 
nated topsoil and aquifer sediment by indigenous 
microorganisms of the oil-spill site at 22C show 
that both topsoil and aquifer sediment are mineral 
nutrient deficient, especially in the aquifer sedi- 
ment. All the model hydrocarbons are subjected to 
biodegradation in the subsurface aquifer environ- 
ments by indigenous mixed microbial populations. 
Some preference was shown for degradation of 
crude oil and n-hexadecane, although degradation 
rates were reduced significantly at lower tempera- 
tures. Hydrocarbon biodegradation was limited by 
the nutritional imbalance between the substrate - 
carbon, nitrogen, and phosphorous required for 
microbial growth. A rise in temperature creates a 
rise in metabolic activity of microbial communities 
in both aerobic and microaerobic conditions. Ap- 
plication of the radioisotope C34-1-hexadecane to 
sediment samples collected from the aquifer indi- 
cated that hydrocarbon-degrading microorganisms 
are ubiquitous. They were found in sediment and 
groundwater in both upgradient uncontaminated 
and down-gradient contaminated areas. Microbial 
degradative potential for crude oil and model hy- 
drocarbons in sediment and groundwater samples 
was a function of the numbers of mixed indigenous 
isolates present in the aquifer. Microbial degrada- 
tion of crude oil and model hydrocarbons was 
enhanced by an increase in temperature, oxygen 
availability, and inorganic nutrient concentration. 
Biodegradation of hydrocarbons in a contaminated 
— may be important in affecting the transport 
of aliphatic and low molecular weight hydrocar- 
bons but is probably less important for the larger 
polynuclear aromatic compounds. (See also W89- 
02654) (Davis-PTT) 

W89-02674 


INTERACTIVE SIMULATION OF CHEMICAL 
MOVEMENT IN SOIL, 
Oklahoma State Univ., Stillwater. Dept. of Agron- 


omy. 

D. L. Nofziger, and A. G. Hornsby. 

IN: Ground Water Quality and Agricultural Prac- 
tices. Lewis Publishers, Chelsea, Michigan. 1987. p 
319-328, 3 fig, 3 tab, 5 ref. 


Descriptors: *Path of pollutants, *Soil chemistry, 
*Simulation analysis, *Hydrologic models, *Model 
studies, Soil properties, Groundwater. 


A model is presented that was developed as a 
management tool and as an educational aid for 
people managing soil-applied chemicals; designed 





for use with readily available soil, chemical, and 
weather data; and to simulate chemical movement 
and display graphical or tabular results. The fol- 
lowing assumptions are used in the model: chemi- 
cals move only in the liquid phase in response to 
movement of soil water; all soil water participates 
in the transport process; water entering the soil 
redistributes instantaneously to field capacity; 
water is removed by evapotranspiration from each 
layer in the root zone in proportion to the relative 
amount of water available in that layer; upward 
movement of water does not occur anywhere in 
the soil profile; the adsorption process can be 
represented by a linear, reversible, equilibrium 
model; and the half-life for biological degradation 
of the chemical is constant with time within a soil 
layer. Simulation of chemical movement in soils 
requires the selecting of soil and chemical of inter- 
est, the depth of application of the chemical, the 
depth of the root zone for the crop being grown on 
the site, daily evapotranspiration and infiltration 
records for the — of time being simulated, and 
the selection of English or metric units for comput- 
ed results. The complete system enables the user to 
enter soil and chemical parameters and weather 
information for the site of interest. The user may 
then simulate the movement of the chemical at that 
site under natural rainfall or under different irriga- 
tion schemes. The results aid in water management 
decision. The user may also use the model to 
monitor movement of the chemical and as an aid in 
determining the need for additional application of 
the chemical. If several chemicals are available for 
the same purpose, the manager may compare their 
movement and degradation and include this infor- 
mation in the selection process. (See also W89- 
02654) (Davis-PTT) 

W89-02675 


NORTH ALABAMA WATER QUALITY AS- 

SESSMENT, VOLUME VIII - WATER QUAL- 

ITY MODELING, 

Tennessee Valley Authority, Norris. Engineering 
b. 


J. L. Vadnal, and M. L. Poe. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-900604 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. WR28-4-590-125. TVA/ONRED/ 
AWR--86/46, July 1986. 54p, 3 fig, 15 tab, 23 ref. 


Descriptors: *Water pollution sources, *Alabama, 
*Tennessee River, *Water quality, *Model studies, 
*Water pollution effects, Wheeler Reservoir, 
Wilson Reservoir, Pickwick Reservoir, Agricultur- 
al runoff, Rivers, Nutrients, Nonpoint pollution 
sources, Nitrogen, Phosphorus, Herbicides, Pesti- 
cides. 


The Tennessee Valley Authority’s study of water 
quality in the Tennessee River in North Alabama 
consists of a tiered, four-phase approach based on 
the degree of contamination found to develop and 
promote mitigation of any unsatisfactory condi- 
tions. This report is a com po po of phase three. It 
summarizes the results of point source and non- 
point source evaluations of the potential for water 
quality impacts. The objectives of these evalua- 
tions were: (1) to define the potential for adverse 
impacts of point source waste discharges on 
eeler, Wilson, and Pickwick Reservoirs, and (2) 

to determine the potential for adverse impacts 
from the runoff from agricultural watersheds on 
the water quality of Wilson and Pickwick Reser- 
voirs. The results presented here show that point 
source discharges could have an impact on the 
water quality at water intakes and recreational 
areas in the Wheeler and Pickwick Reservoirs, 
especially for cases where the contaminant was 
released from a river bank that had water intakes 
or recreational areas along the same bank farther 
downstream. Evaluation of the potential for ad- 
verse impacts from nonpoint source runoff was 
limited to nitrogen, phosphorus, and herbicides, 
but did not consider sediment, which is known to 
be a problem in agricultural areas. No data on 
— were available, but an equation and in- 
rmation from local agricultural extension agents 
were used to predict that average, edge-of-field 
—_n could be as high as 22,000 ppb. 


(Lantz- 
W89-02702 
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EVALUATION sl RAIN CHEMISTRY DATA 
FO 


= CENTRAL FLORIDA, ORLANDO, FLORI- 


A, 
University of Central Florida, Orlando. Dept. of 
Chemistry. 
For primary bibliographic entry see Field 4C. 
W89-02708 


PESTICIDE IMPACT ON STREAM FAUNA 
WITH SPECIAL REFERENCE TO MACROIN- 
VERTEBRATES, 

Royal Holloway and Bedford New Coll., Egham 
(England ). 

For primary bibliographic entry see Field 5C. 
W89-02773 


ACIDIFICATION OF FRESHWATERS, 
Aberdeen Univ. (Scotland). Dept. of Soil Science. 
M. Cresser, and A. Edwards. 

Cambridge University Press, New York. 1987. 
Cambridge Environmental Chemistry Series. 136p. 


Descriptors: *Air pollution effects, * Acidification, 
*Natural waters, *Acid rain, *Acidity, Biological 
properties, Physical properties, Chemical proper- 
ties, Geohydrology, Botany, Forestry, Microbiolo- 
gical studies, Meteorology, Water quality, Hydro- 
gen ion concentration, Research priorities. 


Numerous interacting physical, chemical, and bio- 
logical processes = the acidity of fresh- 
waters. Natural acidification processes are consid- 
ered first, then the effects of acidifying pollutant 
inputs from the atmosphere and of ae human 
activities. The relative importance of the different 
processes is critically examined. Concepts incorpo- 
rated are drawn from chemistry, physics, geology, 
hydrology, plant science and forestry, soil science, 
microbiology and meteorology. The importance of 
freshwater acidification, natural acidification proc- 
esses, anthropogenic influences on acidification 
processes, experimental methods in acidification 
research, and possible priorities in freshwater acidi- 
fication research, are the primary divisions within 
which these concepts are discussed. (Lantz-PTT) 
W89-02774 


ORGANIC CHEMICALS IN NATURAL 
WATERS: APPLIED MONITORING AND 
IMPACT ASSESSMENT, 

Alberta Environmental Centre, Vegreville. 

For primary bibliographic entry see Field 5C. 
W89-02776 


SUPERFUND RECORD OF DECISION: 
DISTLER FARM, KY. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W89-02778 


ACID PRECIPITATION. CITATIONS FROM 
THE COMPENDEX ENGINEERING INFOR- 
MATION INC. DATABASE (SEPT 84 - AUG 86). 
National Technical Information Service, Spring- 
field, VA. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-866612. 
Price codes: NO1 in paper copy, NO1 in microfiche. 
September 1987. 137p. 


Descriptors: *Acidification, *Air pollution effects, 
*Bibliographies, *Acid rain, *Water pollution 
sources, Literature review, Precipitation, Water 
pollution effects, Air pollution, Measuring instru- 
ments, Chemical analysis. 


This bibliography contains citations concerning the 
causes, effects, sources, and control of acid precipi- 
tation and acidification. Techniques and technolo- 
gy for measurement and analysis of acid precipita- 
tion are considered. This updated bibliography 
contains 317 citations. (Author’s abstract) 
W89-02784 


Sources Of Pollution—Group 5B 


ACID PRECIPITATION. CITATIONS FROM 
THE COMPENDEX ENGINEERING INFOR- 
MATION INC, DATABASE (SEPT 86 - AUG 87). 
National Technical Information Service, Spring- 
field, VA. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-866620. 
Price codes: NOI in paper copy, NO1 in microfiche. 
September 1987. 115p. 


Descriptors: *Acidification, *Bibliographies, * Acid 
rain, *Water pollution sources, Literature review, 
Precipitation, Water pollution effects, Air pollu- 
tion, Measuring instruments, Chemical analysis. 


This bibliography contains citations concerning the 
causes, effects, sources, and controls of acid pre- 
cipitation and acidification. Techniques and tech- 
nology for measurement and analysis of acid pre- 
cipitation are considered. This updated bibliogra- 
phy contains 266 citations, all of which are new. 
(Author’s abstract) 

W89-02785 


PROCESSES, COEFFICIENTS, AND MODELS 
FOR SIMULATING TOXIC ORGANICS AND 
HEAVY METALS IN SURFACE WATERS, 

Iowa Univ., lowa City. Dept. of Civil and Envi- 
ronmental Engineering. 

J. L. Schnoor, C. Sato, D. McKechnie, and D. 
Sahoo. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-213880. 
Price codes: A14 in paper copy, AOI in microfiche. 
Report No. EPA/600/3- 87/015, June 1987. 303p, 
52 ig, 52 tab, 316 ref, 2 append. EPA Contract 
811756. 


Descriptors: *Path of pollutants, *Organic com- 
pounds, *Heavy metals, *Surface water, *Model 
studies, *Fate of pollutants, *Simulation analysis, 
Literature review, Mathematical models, Natural 
waters. 


This is a reference manual for users of models that 
compute the fate and transport of toxic organic 
chemicals and heavy metals in natural surface 
waters. The primary purpose of this document is to 
assist potential users in selecting proper models and 
to supply a literature review of rate constants and 
coefficients, to insure the wise application of the 
models. The manual describes basic concepts of 
fate and transport mechanisms, providing kinetic 
formulations that are common to these models. 
Development of generalized mathematical models 
and analytical solutions to the equations are dem- 
onstrated. The manual includes a brief general 
description of four models (EXAMS _ II, 
TOXIWASP, HSPF, and MINTEQ), example 
runs, and comparisons of these models. Rates and 
coefficients provided in the manual were collected 
through literature reviews through 1986. (Author’s 
abstract) 

W89-02788 


ACID PRECIPITATION LITERATURE 
REVIEW 1986: EMISSION, TRANSPORT, 
TRANSFORMATION AND DEPOSITION OF 
ACIDIC TRACE SPECIES, 

Norsk Inst. for Luftforskning, Lillestroem. 

O. Hov. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE88-751208. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. NILU-OR--34/87, May 1987. 54p, 3 
fig, 1 tab, 125 ref. 


Descriptors: *Trace elements, *Acid rain, *Litera- 
ture review, *Fate of pollutants, *Path of pollut- 
ants, Nitrogen compounds, Ammonia, Nitrates, 
Sulfur, Sulfates, Air pollution effects. 


More effort is being devoted to the investigation of 
the atmospheric distribution and chemistry of com- 
pounds derived from nitrogen oxides and ammo- 
nia, and from biogenic sulfur compounds. The 
annual deposition of nitrate and ammonium in 
southern Scandinavia is about 6 kg/ha as NO3X(-)-N 
and NH4(+)-N, while it is about 15 kg/ha as SO4- 
S. Both in Europe and North America there is an 
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extensive effort put into model calculations of acid 
deposition. A new version of the EMEP-model 
was used to calculate the sulfur budget for Europe 
for several years. The country-by-country budget 
for sulfur is quite different from the results of 
earlier versions of the model. The new calculation 
fits better with observations. On a national basis, 28 
kt/yr of sulfur is emitted in Norway. Some results 
from the calculation of ozone in episodes over 
Europe have been published using the PHOXA- 
model. The calculation indicates that changes in 
the emissions of NOx and VOC mainly will move 
areas of maximum ozone rather than lowering the 
maximum concentration. Substantial reductions in 
NOx- and VOC-emissions are needed to obtain a 
significant ozone reduction over Europe in epi- 
sodes. (See also W89-02827) (Lantz-PTT) 
W89-02822 


REVIEW OF PAPERS PUBLISHED IN 1985 
ABOUT EMISSION, TRANSPORT, TRANS- 
FORMATION AND DEPOSITION OF ATMOS- 
PHERIC TRACE CONSTITUENTS OF IMPOR- 
TANCE FOR ACID DEPOSITION, 

Norsk Inst. for Luftforskning, Lillestroem. 

O. Hov. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-751200. 
Price codes: A04 in paper copy, AO! in microfiche. 
pers No. NILU-TR-3/86, February 1986. 61p, 
193 ref. 


Descriptors: *Literature review, *Water pollution 
sources, *Acid rain, *Air pollution, Ozone, Ni- 
trates, Hydrocarbons, Organic compounds, Meth- 
ane, Carbon monoxide, Europe. 


About 300 papers published in 1985 or late in 1984 
about three-dimensional models being developed 
to describe episodes of elevated levels of air pollu- 
tion related to acid deposition were reviewed. 
There has been progress in the development of 
models for acid deposition and photochemical oxi- 
dants. Simultaneous measurements of O3, NOx, 
individual hydrocarbons, aldehydes, CO and OH 
have led to the conclusion that the atmospheric gas 
chemistry in moderately polluted air is well under- 
stood. There is an upward trend over Europe in 
the concentration of methane, CO and O3. (See 
also W89-02823) (Author’s abstract) 

W89-02827 


INTENSIVE SURVEY OF THE DUPAGE 
RIVER BASIN, 1983. 

Illinois State Environmental Protection Agency, 
Springfield. Div. of Water Pollution Control. 

For primary bibliographic entry see Field 5G. 
W89-02829 


NEARSHORE TRANSPORT PROCESSES AF- 
FECTIN 


G THE DILUTION AND FATE OF 

ENERGY-RELATED CONTAMINANTS, 
Skidaway Inst. of Oceanography, Savannah, GA. 
J. O. Blanton. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-003199. 
Price codes: A03 in paper copy, A01 in microfiche. 
Report No. DOE/ER/60351--T3, December 1, 
1987. 26p, 7 fig, 1 tab. DOE Contract DE-FG09- 
85ER60351. 


Descriptors: *Fate of pollutants, *Path of pollut- 
ants, *Nearshore processes, Literature review, 
Coastal waters, Salinity. 


Progress over a 3-year period between January, 
1985 to December, 1987, on a contract which is 
one of several components in the DOE regional 
program of Coastal Oceanography in the south- 
eastern U.S., called the South Atlantic Bight 
(SAB) is summarized. Low salinity coastal waters 
were monitored during autumn 1986 and hydro- 
graphic mapping was conducted south of the 
coastal boundary zone (CBZ). The results were 
used to design experiments conducted in 1987 and 
scheduled to be performed during the next 5 yrs. 
The removal of materials, including pollutants, 
from the CBZ involves the interaction of physical, 
geochemical, and biological processes. Hence, the 
field work requires close coordination between 


biologists and physical-chemical oceanographers. 
Research objectives include the determination of 
transport pathways and volume flow rates in the 
CBZ and the development of models to quantify 
transport due to physical processes in the CBZ. 
Further progress is limited by lack of a 
of the vertical profile of horizontal currents in the 
shallow waters of the continental shelf. Abstracts 
of papers describing the work are included. (Lantz- 


PTT) 
W89-02843 


MARYLAND SYNOPTIC STREAM CHEMIS- 
TRY SURVEY: ESTIMATING THE NUMBER 
AND DISTRIBUTION OF STREAMS AFFECT- 
ED BY OR AT RISK FROM ACIDIFICATION, 
International Science and Technology, Inc., 
Reston, VA. 

C. M. Knapp, and W. P. Saunders. 

Available con the National Technical Information 
Service, Springfield, VA. 22161, as PB88-213996. 
Price codes: A10 in paper copy, A01 in microfiche. 
Report No. AD-88-2, April 1988. 212p, 47 fig, 27 
tab, 79 ref, 6 append. Maryland Department of 
Natural Resources Contract PR87-071-02. 


Descriptors: *Water pollution sources, *Chemical 
analysis, *Fate of pollutants, *Streams, *Acidifica- 
tion, *Maryland, Acid rain, Headwaters, Fish, 
Path of pollutants, Hydrogen ion concentration, 
Conductivity, Organic carbon, Surveys. 


The Maryland Synoptic Stream Chemistry Survey 
was designed to provide statewide estimates of the 
number and extent of stream resources presently 
affected by or at risk from acidification. Streams 
surveyed were selected as a stratified random 
sample from a statewide list of non-tidal stream 
reaches. The sample represented water quality 
conditions in a population of interest comprising 
the state’s headwater (watershed areas < or = 100 
sq km) stream resources sampled during relatively 
constant phenological conditions during the spring 
of 1987. Of the 6875 non-tidal stream reaches in the 
state, an estimated 5411 reaches belong to the 
population of interest. Samples were analyzed for 
acid neutralizing capacity (ANC), pH, conductivi- 
ty, dissolved organic carbon (DOC), color, and 
dissolved inorganic carbon (DIC), using analytical 
methods developed for the EPA National Surface 
Water Survey. Population estimates of the number 
and total length of stream reaches at or below 
specific levels of acid neutralizing capacity (ANC) 
or pH were developed using data from 535 ran- 
domly sampled stream reaches. In the Coastal 
Plain portion of the state, an estimated 1977 stream 
km had pH values of 6.5 or lower (values that may 
cause decreased reproductive success in anadro- 
mous fish that utilize Coastal Plain streams). In 
upland portions of the state, 283 stream km had pH 
values of 6.0 or lower (values that may cause 
decreased reproductive success of resident native 
fish populations). Based on a sensitivity criterion of 
ANC < or = 200 microeq/L, approximately one- 
third (32%) of all stream reaches (nearly 4200 
stream km) are potentially sensitive to acidification 
or already acidified. Sensitive streams are present 
in all physiographic provinces in Maryland; the 
highest proportions are found in the South Coastal 
Plain (74%) and the Appalachian Plateau (52%). 
(Author’s abstract) 

W89-02846 


FISCAL YEAR 1985 SUMMARY REPORT OF 
NOAA METEOROLOGY DIVISION SUPPORT 
TO THE ENVIRONMENTAL PROTECTION 
AGENCY. 

National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. Air Resources Labs. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-179866. 
Price codes: A04 in paper copy, AO1 in microfiche. 
NOAA Technical Memorandum ERL ARL-160, 
November 1987. 54p, 2 fig, 1 tab, 108 ref, 4 
append. Edited by Herbert J. Viebrock and Evelyn 
M. Poole-Kober. 


Descriptors: *Acid rain, *Air pollution, *Meteor- 
ology, *Model studies, Precipitation, Simulation 
analysis, Field tests, Hydrologic properties, Hy- 
drology, Pollutant transport, Convective precipita- 
tion, Air pollution, Data collections. 
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The Meteorology Division provided meteorologi- 
cal research and support to the Environmental 
Protection Agency. Basic meteorological support 
consisted of the application of dispersion models, 
and the conduct of dispersion studies and model 
evaluations. The primary research effort was the 
development and evaluation of air quality simula- 
tion models using numerical and physical tech- 
niques supported by field studies. Modeling em- 
phasis was on the dispersion of photochemical 
oxidants and particulate matter on urban and re- 
gional scales, dispersion in complex terrain, and 
atmospheric processes related to the acid deposi- 
tion problem. Highlights during FY-1985 included 
evaluation of the dividing streamline height con- 
cept for flow over and around terrain features; 
completion of the VALMET and MELSAR 
models for use in specific terrain situations; devel- 
opment of a preliminary version of the Regional 
Acid Deposition Model (RADM); completion of a 
mesoscale acid precipitation study; conduct of a 
field study of the transport and transformation of 
acidic compounds by non-precipitating cumulus 
convective processes; and completion of a position 
paper on the research status and needs on diffusion 
in atmospheric boundary layers. Work underway 
in other areas of air pollution meteorology and 
modeling is also described. (Author’s abstract) 
W89-02857 


STUDIES OF THE MECHANISMS AND RATES 
WITH WHICH NITROGEN SPECIES ARE IN- 
CORPORATED INTO CLOUD WATER AND 
PRECIPITATION, 

Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

D. A. Hegg, and P. V. Hobbs. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-193065. 
Price codes: A04 in paper copy, AO1 in microfiche. 
December 1987. 50p, 19 fig, 6 tab. Cloud and 
Aerosol Research Group Project AP-7(1-86). 


Descriptors: *Air pollution, *Acid rain, *Nitric 
acid, *Nitrates, *Water pollution sources, *Nitro- 
gen compounds, Cloud water, Precipitation, Ice, 
Snow, Chemical analysis. 


This report summarizes work carried out by the 
University of Washington’s Cloud and Aerosol 
Research Group during the past year on the inter- 
actions of nitrogen species with clouds. The princi- 
ple conclusions that have emerged from these anal- 
yses of the field data collected during the past 
year, together with data collected in the previous 
two years, are: (1) Nitrate production commonly 
occurs in clouds, and at times it is a source for 
nitrate in clouds that is comparable to that which 
derives from the scavenging of pre-existing ni- 
trates. However, nitrate production in clouds is 
highly variable and does not — to be either as 
frequent or as substantial as sulfate production; (2) 
The efficiencies with which nitrogen species are 
scavenged by clouds is strongly influenced by the 
precipitation formation mechanism and, in particu- 
lar, by the presence and growth mechanisms for 
ice and snow; (3) A possible mechanism for nitrate 
production in clouds is the interstitial formation of 
NO3 and N205. Although the data set is not 
inconsistent with this mechanism, it is not exten- 
sive or definitive enough to confirm it; and (4) 
Peroxyacetyl nitrate (PAN) is poorly scavenged 
by clouds but it can be redistributed in the vertical 
by clouds. The study shows the value of analyzing 
chemical data sets gathered during comprehensive 
meteorological field experiments to allow evalua- 
tion of the complex interactions of meteorological 
and chemical parameters. The authors recommend 
that high priority be given to the continued devel- 
opment of sensitive, fast-response analyzers for 
NOx species that are suitable for use aboard air- 
craft. (Lantz-PTT) 

W89-02862 


LAKE MICHIGAN WATER QUALITY REPORT 
JANUARY THROUGH DECEMBER, 1986. 
Chicago Dept. of Water, IL. Water Quality Sur- 
veillance Section. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-185871. 





Price codes: A06 in paper copy, A01 in microfiche. 
Report No. IEPA/WPC/88-015, February 1988. 
128p, 16 fig, 23 tab, 2 append. 


Descriptors: *Lake Michigan, *Water quality, 
*Monitoring, Chemical analysis, Pentachloro- 
phenol, Organic compounds, Ammonia, Nitrogen, 
Coliforms, Phosphates, Sulfates. 


Evaluation of the water quality of the southwest 
portion of Lake Michigan is based on standards as 
set by the Illinois Pollution Control Board (35 IL 
Adm Code 302). Total phosphate exceeded stand- 
ards most often (31%) followed by phenols (26%), 
conductivity (10%), ammonia nitrogen (6%), sul- 
fate (3%), chloride (1%) and fecal coliform (1%). 
Since it was not possible to collect the required 
number of fecal coliform samples within a 30 day 
period at each station, an individual count of 20/ 
100 mL is used as a criterion. Total coliform 
counts in 1986 ranged from 0 to 4700/100 mL with 
mean values of 0/100 mL, 5/100 mL and 75/100 
mL for Open Water, North Shore and South Shore 
Surveys respectively. Fecal coliform counts in 
1986 ranged from 0 to 142/100 mL. Ammonia 
nitrogen concentrations in 1986 ranged from 
<0.01 mg/L to 0.28 mg/L. Total phosphate con- 
centrations in 1986 ranged from 0.01 mg/L to 0.07 
mg/L. Chloride concentrations in 1986 ranged 
from 9 to 12 mg/L. Sulfate concentrations in 1986 
ranged from 20.0 mg/L to 31.0 mg/L. Pentachlor- 
ophenol was the only organochlorine compound 
detected in water samples in 1986. It was detected 
in two of six samples, with concentration of 0.004 
micrograms/L, well below levels considered toxic 
to freshwater aquatic life and unsafe for public 
health protection (USEPA 1986). Total metals and 
cyanide were either below detection limits or 
within natural levels. These results are similar to 
those found since 1979. There continues to be a 
health advisory regarding consumption of Lake 
Michigan trout and salmon with lengths over 23 
inches and 32 inches, respectively. (Lantz-PTT) 
W89-02867 


PRELIMINARY ENVIRONMENTAL ASSESS- 
MENT OF THE CONTAMINATION ASSOCI- 
ATED WITH LAKE CALUMET, COOK 
COUNTY, ILLINOIS, 

Illinois State Water Survey Div., Savoy. Hazard- 
ous Waste Research and Information Center. 

P. E. Ross, M. S. Henebry, J. B. Risatti, T. J. 
Murphy, and M. Demissie. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-184825. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No. HWRIC RR-019, February 1988. 
142p, 42 fig, 28 tab, 134 ref, 4 append. Hazardous 
Waste Research and Information Center Contract 
HWR 87-030. 


Descriptors: *Lakes, *Environmental effects, 
*Lake Calumet, *Path of pollutants, *Water pollu- 
tion effects, *Illinois, Heavy metals, Organic com- 
pounds, Toxicity, Biodegradation, Bioaccumula- 
tion, Methane, Bioassay, Fate of pollutants. 


Lake Calumet, located 15 miles south of down- 
town Chicago, is the vestige of a huge lake formed 
approximately 13,500 years ago from the 
meltwater of retreating glaciers. This environmen- 
tal profile focussed on the various basins within 
Lake Calumet proper. Study objectives were: (1) 
determination of the horizontal distribution of 
metals and organic contaminants in lake sediments; 
(2) study of the physical transport of contaminants 
by surface water and groundwater; (3) investiga- 
tion of the fugacity of selected organic compounds 
in sediments and water; (4) determination of micro- 
bial degradation rates of toxic organic compounds; 
(5) estimation of metal bioaccumulation rates in 
macrophytes; and (6) assessment of overall sedi- 
ment toxicity by laboratory and field bioassays. 
Sediment samples were collected at 33 stations 
within the lake. Principal findings include: (1) con- 
centrations of toxic metals and organics are gener- 
ally far above background levels and higher than 
in nearby water bodies; (2) surface drainage into 
the lake is entirely through man-made channels; (3) 
wind-driven resuspension of sediment particles is 
continual; (4) methane production in sediments 
confirms the presence of anaerobic microbial com- 
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munities, which are more numerous in near-shore 
areas; (5) macrophyte species known to be bioac- 
cumulators of heavy metals were found; (6) all 
sediment sampling stations produced toxic re- 
sponses in single-species bioassays, with over half 
the stations classified as ‘highly toxic’; and, (7) 
community-level bioassays showed toxic effects at 
71% of the stations. (Lantz-PTT) 
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NATIONAL ACID PRECIPITATION ASSESS- 
MENT PROGRAM: ANNUAL REPORT, 1986. 
National Acid Precipitation Assessment Program, 
Washington, DC. Office of the Director of Re- 


search. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-003900. 
Price codes: A06 in pai = copy, AO in microfiche. 
Report No. DOE/NBM--800, 1986. 164p, 25 fig, 9 
tab. 


Descriptors: *Air pollution effects, *Acid rain, 
*Path of pollutants, *Fate of pollutants, Finances, 
Research priorities, Air pollution, Chemical analy- 
sis, Air quality, Environmental effects, Legislation, 
Precipitation. 


In accordance with the Acid Precipitation Act of 
1980 (PL 96-294), the Interagency Task Force on 
Acid Precipitation is pursuing a comprehensive 
research program. Federally funded acidic deposi- 
tion research has expanded from about $17 million 
in FY 1982 to the current (FY 1986) level of $84 
million. As is recognized in the Act, it will take a 
systematic effort across the duration of the 10-year 
program to adequately address major uncertainties 
about the causes, effects and questions relating to 
the management and mitigation of acidic deposi- 
tion. The ‘Research Overview’ section of the 1986 
Annual Report provides a synopsis of the results of 
past and present NAPAP research activities and an 
outline for future research efforts. This section is 
organized by the following task groups: Emissions 
and Controls; Atmospheric Chemistry; Atmos- 
pheric Transport; Atmospheric Deposition and Air 
Quality Monitoring; Terrestrial Effects; Aquatic 
Effects; Effects on Materials and Cultural Re- 
sources; and Mid-Term Findings. (Lantz-PTT) 
W89-02873 


NAPAP OPERATING RESEARCH PLAN: 1986- 
1988, 


Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE88-003901. 
Price codes: A18 in paper copy, AO1 in microfiche. 
Report No. DOE/NBM--8003901, (1988). 436p, 2 
append. 


Descriptors: *Research priorities, *Acid rain, 
*Water pollution sources, *National Acid Precipi- 
tation Assessment Program, Management plan- 
ning, Monitoring, Decision making, Finances, 
Budgeting. 


The goal of the National Acid Precipitation As- 
sessment Program (NAPAP) is to develop and 
progressively refine an objective and comprehen- 
sive body of information on the causes and effects 
of acidic deposition. The program includes re- 
search, monitoring and assessment activities that 
emphasize the timely development of a firmer sci- 
entific basis for decision-making by legislators, reg- 
ulatory officials, resource managers, environmental 
groups, and the public. The ice of the Director 
of Research, which is responsible for the day-to- 
day management of the National Program, has 
developed this NAPAP Operating Research Plan 
to describe each project, its objectives and scope, 
and its specific contributions to the integrated re- 
search effort. The Plan also includes overview 
sections on the research activities of each Task 
Group. This document is used by NAPAP man- 
agement to plan and implement this comprehensive 
research effort. The information contained in the 
plan will guide NAPAP and its member agencies 
in refining research goals, proposing new initia- 
tives, and developing the annual NAPAP inter- 
agency budget. Each Task Group chapter of the 
Operating Plan consists of several elements: a tex- 
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tual overview of the scope of the Task Group’s 
research effort; a summary of major Task Group 
deliverables and their anticipated dates of comple- 
tion; a tabular summary of 2 all ongoing research 
projects and their hale individual project de- 
scriptors outlining the performer(s), duration, 
funding history, objectives, work plan, and deliver- 
ables for each project. (Lantz-PT4 ) 

W89-02876 


SUSPENDED SEDIMENT PROPERTIES AND 
THEIR GEOMORPHOLOGICAL _ SIGNIFI- 
CANCE, 

Exeter Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 2J. 
'W89-02899 


LITERATURE STUDY ON THE FEASIBILITY 
OF MICROBIOLOGICAL DECONTAMINA- 
TION OF POLLUTED SOILS. 

Hoofdgroep Maatschappelijke "Technologie TNO, 
Delft (Netherlands). 

For primary bibliographic entry see Field 5G. 
W89-02916 


BIOLOGICAL TREATMENT OF TOXIC IN- 
DUSTRIAL WASTE, 

National Environmental Engineering Research 
oo , Nagpur (India). Environmental Microbiology 


For a bibliographic entry see Field 5D. 
W89-02919 


SUPERFUND RECORD OF DECISION: 
NORTHERN ENGRAVING, WI. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-185731. 
Price codes: A06 in A01 in microfiche. 


paper copy, 
Report No. EPA/ROD/R05-87/057, September 
1987. Sip, 6 fig, 14 tab. 


Descriptors: *Superfund, *Industrial wastewater, 
*Water pollution sources, *Water pollution treat- 
ment, *Metal-finishing wastes, *Path of pollutants, 
*Cleanup operations, Heavy metals, Costs, Sparta, 
Wisconsin, Aluminum, Cadmium, Copper, Nickel, 
Iron, Fluoride, Trichloroethylene. 


The Northern Engraving Corporation (NEC), lo- 
cated in Sparta, Wisconsin, presently owns and 
operates a manufacturing facility at the site, which 
produces metal name plates, dials and decorative 
trim for the automotive industry. The majority of 
the land within the Sparta area is zoned for general 
agriculture which includes livestock raising, nurs- 
ery, greenhouse and poultry farming. Four sepa- 
rate areas of contamination at the NEC facility 
have been identified as potential sources of soil, 
groundwater and surface water contamination. 
They include the sludge lagoon, seepagepit, sludge 
dumps site and lagoon drainage ditch. Rinse water 
from the plant was collected and treated with 
sodium hydroxide for precipitation to metal hy- 
droxide solids. The treated rinse water was dis- 
charged to the sludge lagoon to allow solids to 
settle. The treated lagoon effluent was discharged 
to the LaCrosse River by way of a storm drainage 
ditch. Between 1968 and 1976 the sludge lagoon 
accumulated solids from the treated wastewater. 
An onsite seepage pit was employed to neutralize 
spent acid waste. It was removed from service, 
filled with approximately five feet of clean fill and 
graded in 1981. A new onsite above ground 
wastewater treatment system was installed in 1976 
and modified in 1984 to meet more stringent State 
effluent standards. Approximately 900 cu yd of 
sludge is contaminated with phosphorus, alumi- 
num, cadmium, copper, nickel, iron and fluoride. 
The drainage ditch is contaminated with fluoride, 
aluminum, chromium and copper; the seepage pit 
is contaminated with trichloroethylene (TCE); and 
groundwater is contaminated with copper, nickel 
and zinc. The selected remedial action for this site 
includes: excavation and onsite solidification of 
approximately 4,400 cu yd of sludge and soil; in- 
stallation of RCRA cover atop the lagoon; applica- 
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tion of access and deed restriction to the seepage 
pit property; and groundwater monitoring. The 
estimated total capital cost for this remedial action 
is $295,000 with annual operation and maintenance 
costs of $16,000. (Author’s abstract) 

W89-02938 


FATE OF CRUDE OIL AT SEA AND THE NAT- 
URAL DISPERSION OF CRUDE OILS AND 
WATER-IN-OIL EMULSIONS: RESULTS OF 
EXPERIMENTS USING A LABORATORY 
TEST TANK AND FREE-FLOATING RINGS AT 
SEA, 

Warren Spring Lab., Stevenage (England). 

B. W. J. Lynch. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-198726. 
Price codes: E06 in paper copy, E06 in microfiche. 
January 1987. 76p, 14 tab, 8 ref, 4 append. 


Descriptors: *Oil, *Marine environment, *Fate of 
pollutants, *Emulsions, *Oil spills, Oil pollution, 
Dispersion, Water temperature. 


The behavior of a number of crude oils has been 
examined to determine the factors affecting their 
subsequent dissipation from the surface when spilt 
at sea. The effect of parameters such as initial oil 
film thickness, water temperature and asphaltene 
content of the parent crude oil upon emulsion 
formation and natural dispersion rates has been 
examined. The results obtained at sea have indicat- 
ed that the rates of viscosity increase, due to 
emulsion formation, and the measured initial dis- 
persion rates of the oils tested can be related to 
their asphaltene contents. Laboratory results have 
shown that over the range of water temperatures 
used, 5, 10 and 20 C, indications are that the lower 
water temperatures enhance the rate of emulsion 
formation and reduce the rate of initial dispersion 
by increasing the initial rate at which the viscosity 
rises during emulsion formation. (Author’s ab- 
stract) 

W89-02944 


DEVELOPMENT AND FIELD USE OF A 
SNOW COLLECTOR FOR ACID PRECIPITA- 
TION STUDIES, 

Warren Spring Lab., Stevenage (England). 

D. J. Hall, S. M. Cottrill, A. L. Goldsmith, S. L. 
Upton, and R. A. Waters. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-197934. 
Price codes: E06 in paper copy, E06 in microfiche. 
January 1988. 65p, 37 fig, 2 tab, 9 ref. 


Descriptors: *Snow, *Acid rain, *Data acquisition, 
*Snow collectors, *Rain gages, Water pollution 
sources, Path of pollutants, Scotland, Sampling, 
Field tests, Chemistry of precipitaiton, Evapora- 
tion, Rain, Precipitation. 


A novel form of snow collection, based on sound 
aerodynamic principles, can maintain a high collec- 
tion efficiency in strong winds. The collector was 
intended for use in acid precipitation studies, 
where there are particular difficulties in obtaining 
complete, uncontaminated samples of snow pre- 
cipitation suitable for analysis. A suitable design of 
the collector for field use was produced and nine 
collectors manufactured and used at six sites, 
mainly in Scotland, during the winter of 1985/86. 
The design proved to be an effective collector and 
generally worked well, the only significant fault 
being the loss by evaporation of a proportion of 
small precipitation samples. Sufficient good results 
were obtained to allow a tentative study of the 
differences between rain and snow precipitation 
chemistry. (Lantz-PTT) 

W89-02945 


WATER QUALITY ASSESSMENT OF DOD IN- 
STALLATIONS/FACILITIES IN THE CHESA- 
PEAKE BAY REGION. PHASE III REPORT. 
VOLUME 1 - SUMMARY. 

Tetra Tech, Inc., Arlington, VA. 

For primary bibliographic entry see Field 5C. 
W89-02953 


WATER QUALITY ASSESSMENT OF DOD IN- 
STALLATIONS/FACILITIES IN THE CHESA- 
PEAKE BAY REGION. PHASE III REPORT. 
VOLUME 2 - OVERALL APPROACH, FIND- 
INGS AND RECOMMENDATIONS. 

Tetra Tech, Inc., Arlington, VA. 

For primary bibliographic entry see Field 5C. 
W89-02954 


GASTROINTESTINAL ABSORPTION OF 
SOLUBLE URANIUM FROM DRINKING 
WATER, 

Utah Univ., Salt Lake City. School of Medicine. 
M. E. Wrenn, N. P. Singh, H. Ruth, and D. 
Burleigh. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-201231. 
Price codes: A02 in paper copy, AO1 in microfiche. 
Report No. EPA/600/D-88/078, April 1988. 4p, 2 
fig, 9 ref. 


Descriptors: *Path of pollutants, *Drinking water, 
*Bioaccumulation, *Human physiology, *Uranium, 
Absorption, Fate of pollutants, Public health. 


In 1983, a literature review published data on 
gastrointestinal (GI) absorption and distribution of 
uranium in the body. Estimates for the fraction of 
uranium absorbed by humans varied tenfold, from 
0.8% to 8.0%, with a concensus ‘best estimate’ of 
1.4%. The International Commission on Radiobio- 
logical Protection (ICRP) has recommended the 
use of 5% for the GI absorption of soluble uranium 
by occupationally-exposed workers. The GI ab- 
sorption of uranium in man may be affected by 
other factors also. Other studies found that the 
absorption of uranium is three to seven times 
higher when given to rats on a fasting stomach 
than with food. (Lantz-PTT) 

W89-02957 


U.S. PRODUCTION OF MANUFACTURED 
GASES: ASSESSMENT OF PAST DISPOSAL 
PRACTICES, 

Research Triangle Inst., Research Triangle Park, 
NC. 

For primary bibliographic entry see Field SE. 
W89-02964 


CRITIQUE OF MODELS FOR FRESHWATER 
AND SOIL ACIDIFICATION, 

Senter for Industriforskning, Oslo (Norway). 

J. O. Reuss, N. Christophersen, and H. M. Selp. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-751202. 
Price codes: AO3 in paper copy, AO1 in microfiche. 
Report No. 85 01 37 - 1, July 1986. Colorado 
Agricultural Experiment Station Project 6232. 


Descriptors: *Acid rain effects, *Acidification, 
*Soil contamination, *Model studies, *Water pollu- 
tion sources, Hydrogen ion concentration, Chemi- 
cal studies, Mathematical models, Aluminum. 


Four types of models quantifying effects of acid 
deposition on freshwaters are reviewed. Emphasis 
is On an assessment of critical assumptions. The 
models range from simple to very complex and 
from empirical to highly process oriented. Empiri- 
cal models are useful in systemizing large amounts 
of information and have led to a focus on impor- 
tant concepts. By using basic soil chemistry and 
quantifying key parameters essential insight as well 
as new ideas for experimental studies were ob- 
tained. At their present stage, the models indicate 
that, under some conditions, acid deposition may 
have a strong effect on fresh water chemistry, 
particularly pH and aluminum concentration. The 
results have further clarified the role of other 
factors such as forest growth in contributing to 
water acidification. (Lantz-PTT) 

W89-02967 


ROCKY MOUNTAIN ACID DEPOSITION 
MODEL ASSESSMENT: EVALUATION OF 
MESOSCALE ACID DEPOSITION MODELS 
FOR USE IN COMPLEX TERRAIN, 

Systems Applications, Inc., San Rafael, CA. 

R. E. Morris, R. C. Kessler, S. G. Douglas, and K. 


R. Styles. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-167481. 
Price codes: A10 in paper copy, AOI in microfiche. 
Report No. EPA/600/3-88/008, February 1988. 
227p, 58 fig, 4 tab, 72 ref, append. EPA Contract 
No. 68-02-4187. 


Descriptors: *Path of pollutants, *Acid rain, *Me- 
teorology, *Rocky mountains, *Model studies, 
Water pollution sources, Mountains, Wind, Air 
pollution, Chemical analysis, Computer models. 


The hybrid acid deposition/air quality modeling 
system for the Rocky Mountains makes use of a 
mesoscale meteorological model, which includes a 
new diagnostic wind model, as a driver for a 
Lagrangian puff model that treats transport, dis- 
persion, chemical transformation, and dry and wet 
deposition. Transport will be defined from the 
diagnostic wind model based on the wind at the 
puff center. The treatment of dispersion will be 
based on the parameterization in the PNL/ 
MELSAR-POLUT, while retraining the MESO- 
PUFF-II dispersion algorithms as an option. Based 
on the evaluation of the chemical mechanisms, the 
RIVAD chemistry appears to be the most scientifi- 
cally sound, as well as consistent, with the Lagran- 
gian puff model formulation. Dry deposition will 
use the CCADM dry deposition module with some 
minor adjustments. Wet deposition will be based 
on the scavenging coefficient approach as used in 
the ERT/MESOPUFF-II. (Author’s abstract) 
W89-02969 


NEARSHORE TRANSPORT PROCESSES AF- 
FECTING THE DILUTION AND FATE OF 
ENERGY-RELATED CONTAMINANTS, 
Skidaway Inst. of Oceanography, Savannah, GA. 
J. O. Blanton. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-004808. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. DOE/ER/60351-3, December 1, 1987. 
26p, 7 fig, 4 tab. DOE Contract DE-FG09- 
85ER60351. 


Descriptors: *Electric power production, *Ther- 
mal pollution, *Fate of pollutants, *Path of pollut- 
ants, *Nearshore processes, Literature review, 
Oceanography. 


Progress is reported for a 3-year period between 
January 1985 to December 1987 for a DOE region- 
al program of Coastal Oceanography in the south- 
eastern U.S., hereafter called the South Atlantic 
Bight (SAB). Research has encompassed a combi- 
nation of theoretical and experimental work in 
order to understand the role of coastal fronts and 
associated circulation processes in transporting ma- 
terial on the continental shelf of the SAB. A major 
effort was to study the formation and dissipation of 
fronts such as mid-shelf fronts found in the winter 
in the SAB and the coastal front formed by estua- 
rine inputs off South Carolina and Georiga, and 
frictional response of currents on the continental 
shelf and the response of shelf currents on the 
‘remote’ disturbances of storms and the Gulf 
Stream. While the inner shelf frontal zone off 
Georgia and South Carolina inhibits the transfer of 
materials offshore, there are processes that can 
break down this inhibition. Simulations are de- 
scribed which show that southward wind stress 
events can spread the front seaward and detach 
lenses of surface water and advect them seaward 
and out of the coastal boundary zone (CBZ). This 
represents an important mechanism by which con- 
taminants in the surface are removed from th inner 
shelf. However, it material has settled to the 
bottom, this ‘upwelling’ circulation inhibits the ad- 
vection of material out of the CBZ and it is 
thought to be trapped there. Since autumn and 
winter seasons are characterized by prediminantly 
downdwelling favorable wind stress, the circula- 
tion described above is reversed in an average 
sense. The frontal zone becomes relatively narrow 
(extends 5 -10 km offshore) providing a significant- 
ly reduced volume fo rthe dilution of contami- 
nants. Experimental studies of riverine plumes in 
autumn support theoretical studies that the winds 
play a dominant role in governing whether con- 





taminants in river plumes affect adjacent shorelines 
or not. During upwelling favorable winds, the 
plumes extend directly offshore where they rapidly 
mix with shelf water. If winds are downwelling 
favorable, plumes are bent alongshore and down- 
wind where they can essentially bathe the shore 
environment. (Lantz-PTT) 
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EVALUATION OF BASELINE CONDITIONS 
AT LEASE TRACT C-A, RIO BLANCO 
COUNTY, COLORADO, 

University of Wyoming Research Corp., Laramie. 
Western Research Inst. 

W. L. Barteaux, and G. Biezugbe. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-004169. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Report No. DOE/MC/11076--2442, September 
1987. 46p, 9 fig, 9 tab, 16 ref, 2 append. DOE 
Contract No. DE-FC21-86MC11076. 


Descriptors: *Baseline studies, *Colorado, *Oil in- 
dustry, *Groundwater quality, *Water quality, 
*Oil shale, Rio Blanco County, Aquifers, Stand- 
ards, Monitoring. 


An analysis was made of baseline groundwater 
quality data from oil shale lease tract C-a, managed 
by Rio Blanco Oil Shale Company. Baseline condi- 
tions were determined by analyzing data from 
wells in the upper bedrock and lower bedrock 
aquifers and from the alluvial wells. Baseline data 
were considered to be all data collected before 
mining operations began. The water quality was 
evaluated using the 1987 Colorado State Basic 
Standards for Ground Water as a basis. The base- 
line water quality in all three aquifers does not 
meet Colorado water quality standards. The maxi- 
mum baseline values exceed the standard values for 
several parameters in each aquifer. The quality of 
the upper and lower bedrock aquifers varies from 
region to region within the site. Concentrations of 
some parameters are significantly higher in the 
northeast and southwest regions of the lower bed- 
rock aquifer, and in the northeast region of the 
upper bedrock aquifer. Variations in the upper 
bedrock aquifer are possibly caused by leakage of 
the lower bedrock aquifer. (Lantz-PTT) 
W89-02974 


PILOT SCALE EVALUATION OF SLUDGE 
LANDFILLING: FOUR YEARS OF OPER- 
ATION, 

SCS Engineers, Inc., Covington, KY. 

For primary bibliographic entry see Field SE. 
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SUPERFUND RECORD OF DECISION: KA- 
TONAH MUNICIPAL WELL, NY. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W89-02979 


SUPERFUND RECORD OF DECISION: INDE- 
PENDENT NAIL, SC. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W89-02980 


SUPERFUND RECORD OF DECISION: ENDI- 
COTT WELL FIELD, NY. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W89-02983 


GROUNDWATER ASSESSMENT MODELING 
UNDER THE RESOURCE CONSERVATION 
AND RECOVERY ACT, 

Battelle Pacific Northwest Labs., Richland, WA. 
G. Whelan, S. M. Brown, D. L. Strenge, A. P. 
Schwab, and P. I. Mitchell. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-005287. 
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Price codes: A10 in paper copy, AO1 in microfiche. 
Report No. EPRI-EA--5342, January 1988. Final 
Report. 235p, 46 fig, 15 tab, 444 ref, 3 append. 
EPRI Research Project 2070-1. 


Descriptors: *Fate of pollutants, *Mathematical 
models, *Path of pollutants, *Industrial wastes, 
*Groundwater pollution, *Electric power indus- 
try, Risk assessment, Public health, Selenium, 
Waste disposal, Water sampling, Mathematical 
analysis. 


A methodology is being developed for the Electric 
Power Research Institute (EPRI) that will provide 
the electric utility industry with a means of quanti- 
fying health risks posed by the disposal of utility 
wastes (e.g., fly ash and bottom ash). The method 
is oriented toward quantitative analyses and uses 
mathematical modeling techniques to address the 
various environmental pathways through which a 
contaminant can migrate. Typical features that 
groundwater and exposure analysis codes should 
possess for use in a risk analysis are identified. By 
assessing typical mathematical codes that analyze 
contaminant transport in groundwater systems 
(i.e., partially saturated and saturated zones) and 
human exposure, a basis is provided that risk ana- 
lysts can use to choose components of the assess- 
ment framework. Two levels of modeling sophisti- 
cation are also identified: Level I (preliminary 
screening codes with minimal data requirements) 
and Level II (detailed mathematical codes with 
extensive data requirements) codes. The methodol- 
ogy as applied to a test case to demonstrate its 
implementation and use. This test case highlights 
the migration and fate through the groundwater 
system of selenium from a waste disposal facility 
for a coal-fired power plant. Level I and Level II 
assessments are compared for several conditions 
that might exist at the site. The comparison illus- 
trates the differences between the level of effort 
required and the resolution of results for Level I 
and Level II assessments. Also presented is an 
example Level I, screening level analysis of arsenic 
releases to the groundwater system at a hypotheti- 
cal coal-fired power plant located in an arid region 
of the Pacific Northwest. This analysis is designed 
to complement an earlier, more detailed risk assess- 
ment of arsenic emissions to surface waters. 
(Lantz-PTT) 
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ACID PRECIPITATION IN NORTH AMERICA: 
1985 ANNUAL AND SEASONAL DATA SUM- 
MARIES FROM ACID DEPOSITION SYSTEM 
DATA BASE, 

Environmental Monitoring Systems Lab., Re- 
search Triangle Park, NC. 

J. K. Sweeney, and A. R. Olsen. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-166897. 
Price codes: A18 in paper copy, AO in microfiche. 
Report No. EPA 600/4-87/035, November 1987. 
45lp, 1 fig, 7 tab 24 ref, 4 append. 


Descriptors: *Acid rain, *North America, *Data 
collections, *Data interpretation, *Water pollution 
sources, Databases, Surveys, Networks, Hydrogen 
ion concentration, Conductivity, Calcium, Chlor- 
ides, Sodium, Magnesium, Potassium, Maps, Sul- 
fates, Nitrates. 


Wet deposition precipitation chemistry data col- 
lected in 1985 in North America is available in the 
Acid Deposition System (ADS) data base. North 
America wet deposition monitoring networks with 
data in ADS are NADP/NTN, CANSAP, APN, 
UAPSP, MAP3S/PCN, WISC, and APIOS. An 
overview of each network is given. Annual statisti- 
cal summaries for 1985 are provided for pH, specif- 
ic conductance, hydrogen ion (derived from pH), 
and the ion species sulfate, nitrate, ammonium, 
calcium, chloride, sodium, magnesium and potassi- 
um. Based on the annual summaries, 1985 North 
American spatial isopleth maps are constructed for 
precipitation weighted mean pH, sulfate, nitrate, 
and ammonium ion concentrations, and annual 
deposition of hydrogen, sulfate and nitrate and 
ammonium ion species. (Author’s abstract) 
W89-02997 
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INSTALLATION RESTORATION PROGRAM 
PHASE II - CONFIRMATION/QUANTIFICA- 
TION. STAGE I. 

Radian Corp., Austin, TX. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A191 018. 
Price codes: A06 in paper copy, AOI in microfiche. 
Final Report, March 1984-August 1986, April 
1987. Volume 1. 133p, 30 fig, 24 tab. USAF Con- 
tract F33615-83-D-4001. 


Descriptors: *Path of pollutants, *Waste disposal, 
*Water pollution treatment, *Military installations, 
Cleanup, Fate of pollutants, Groundwater pollu- 
tion, Soil contamination, Lead, Benzene, Drinking 
water, Aquifers. 


The Department of Defense’s Installation Restora- 
tion Program (IRP) is a four-phase program to 
identify past waste disposal practices, evaluate en- 
vironmental impacts, propose mitigation measures, 
and remediate environmental problems. Phase I of 
the IRP is an initial assessment and records search 
to locate potential environmental problems associ- 
ated with waste disposal practices. The Phase II 
field study was conducted between March 1984 
and August 1986. The investigation focused on 
whether environmental contamination had oc- 
curred, the magnitude and extent of the contamina- 
tion, and the environmental consequences of mi- 
grating pollutants. Nine boreholes were drilled, 
installed, and sampled. Contaminants were detect- 
ed in the soil and groundwater at most of the sites. 
In some cases, inorganic compounds in the ground- 
water exceeded regulatory standards. The con- 
taminants detected in the highest quantities in the 
groundwater were lead and benzene. However, the 
shallow groundwater at the base is not used for 
drinking water. Shallow groundwater use outside 
the base is unknown, but it is not believed to 
include drinking water supplies. Additionally, the 
existing aquifers are thin and discontinuous on the 
base so that no known immediate threat to human 
health exists. Each of the eleven sites was catego- 
rized according to Air Force criteria: Category I - 
no further investigation required, Category II - 
additional work needed, or Category III - institute 
remedial action. All sites were category II. (Lantz- 


PTT) 
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QUANTITY AND QUALITY OF STORM 
RUNOFF FROM THREE URBAN CATCH- 
MENTS IN BELLEVUE, WASHINGTON, 
Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

E. A. Prych, and J. C. Ebbert. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 86-4000, 
1986. 85p, 14 fig, 34 tab, 17 ref, 3 plates in pocket. 


Descriptors: *Storm runoff, *Urban runoff, *Water 
pollution sources, *Detention reservoirs, *Belle- 
vue, *Washington, Flood peak, Runoff volume, 
Nitrogen, Regression analysis, Urban watersheds, 
Runoff, Urban hydrology. 


Data on the quantity and quality of urban runoff 
were collected, analyzed, and used to evaluate the 
effects of street sweeping and of stormwater deten- 
tion on quality of runoff. The data included rain- 
fall, runoff discharge, concentrations of selected 
constituents in discrete samples of runoff, and 
chemical characteristics of wet- and dry atmos- 
pheric deposition. Statistical analyses of runoff 
loads and of discharge-weighted constituent con- 
centrations in runoff for about 25 different storms 
showed that, for most constituents, street sweeping 
had little effect on water quality. One reason is that 
much of the suspended material in runoff consisted 
of silt- and clay-size particles, the size classes least 
affected by street sweeping. That data also show 
that rainfall is often the source of one-third of the 
total nitrogen in stormwater runoff. Comparison of 
discharge-weighted average concentrations of the 
inflow and outflow of a stormwater detention 
system for four to seven storms indicated that the 
detention system did not have a large effect on the 
average concentrations of constituents in runoff. 
Regression equations for predicting runoff volumes 
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and peak discharges for individual storms were 
derived separately for each catchment using data 
from nearly all storms. Standard errors of estimate 
for these storms were 21-28% for runoff volume 
and 22-40% for peak discharge. (Peters-PTT) 
W89-03000 


RESULTS OF EXPERIMENTS RELATED TO 
CONTACT OF MINE-SPOILS WATER WITH 
COAL, WEST DECKER AND BIG SKY MINES, 
SOUTHEASTERN MONTANA, 

Geological Survey, Helena, MT. Water Resources 
Di 


iV. 
R. E. Davis, and K. A. Dodge. 
Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Derver, CO 80225. USGS 
Water-Resources Investigations Report 86-4002, 
April 1986. 16p, 1 fig, 5 tab, 4 ref. 


Descriptors: *Water pollution sources, *Leaching, 
*Groundwater pollution, *Mine water, *Coal 
mining, *Coal aquifers, *Montana, Water quality, 
Water chemistry, Metals, Minerals, Aquifers. 


Batch-mixing experiments using spoils water and 
coal from the West Decker and Big Sky Mines 
were conducted to determine possible chemical 
changes in water moving from coal-mine spoils 
through a coal aquifer. The spoils water was com- 
bined with air-dried and oven-dried chunks of coal 
and air-dried and oven-dried crushed coal at a 1:1 
weight ratio, mixed for 2 hr, and separated after a 
total contact time of 24 hr. The dissolved-solids 
concentration in water used in the experiments 
decreased an average 210 mg/liter (5-10%). Other 
chemical changes included general decreases in the 
concentrations of magnesium, potassium, and bi- 
carbonate, and general increases in the concentra- 
tions of barium and boron. The magnitude of the 
changes increased as the surface area of the coal 
increased. The quantity of extractable cations and 
exchangeable cations on the post-mixing coal was 
larger than on the pre-mixing coal. Equilibrium 
and mass-transfer relations indicate that adsorption 
reactions or ion-exchange and precipitation reac- 
tions, or both, probably are the major reactions 
responsible for the chemical changes observed in 
the experiments. (Authors’ abstract) 

W89-03001 


MATHEMATICAL MODELS FOR INTERPRE- 
TATION OF TRACER DATA IN GROUND- 
WATER HYDROLOGY. 

International Atomic Energy Agency, Vienna 
(Austria). 

For primary bibliographic entry see Field 2F. 
W89-03009 


APPLICATION OF A TRANSPORT-DIFFU- 
SION MODEL TO A COASTAL AQUIFER UTI- 
LIZING IN SITU MEASUREMENTS OF DIS- 
PERSIVITY, 

Istituto di Ricerca sulle Acque, Bari (Italy). 

For primary bibliographic entry see Field 2F. 
W89-03016 


RUNOFF CHARACTERISTICS AND WA- 
SHOFF LOADS FROM RAINFALL-SIMULA- 
TION EXPERIMENTS ON A STREET SUR- 
FACE AND A NATIVE PASTURE IN THE 
DENVER METROPOLITAN AREA, COLORA- 


DO, 

Geological Survey, Arvada, CO. 

For primary bibliographic entry see Field 2E. 
W89-03036 


MIGRATION OF ACIDIC GROUNDWATER 
SEEPAGE FROM URANIUM-TAILINGS IM- 
POUNDMENTS: 1. FIELD STUDY AND CON- 
CEPTUAL HYDROGEOCHEMICAL MODEL, 
Morwijk Enterprises, Vancouver (British Colum- 
bia). 

K. A. Morin, J. A. Cherry, N. K. Dave, T. P. Lim, 
and A. J. Vivyurka. 

Contaminant Hydrology JCOHE6, Vol. 2, No. 4, p 
271-303, August 1988. 15 fig, 1 tab, 35 ref. National 
Science and Engineering Research Council 
(Canada) Grant G0679. 


Descriptors: *Mine drainage *Acid mine water, 
*Groundwater pollution, *Path of pollutants, 
*Uranium, *Plumes, *Model studies, Geochemis- 
try, Neutrilization, Glacial aquifers, Aquifer man- 
agement, Chemical properties, Sulfates, Iron, Alu- 
minum, Hyrdogen ion concentration, Seepage. 


Results of a study at a non-operational uranium 
tailings site are used to construct a general concep- 
tual model for seepage migration from uranium- 
tailings impoundments. Many parts of the model 
are applicable to other types of tailings and to acid 
drainage in general. At the field site, the impound- 
ment lies over a portion of a glaciofluvial sand 
aquifer. Tailings seepage drains downward into the 
aquifer and then migrates laterally away. Results of 
the field study indicate the seepage can be divided 
into three geochemical zones: (1) the inner core, 
which is essentially unaltered, acidic seepage from 
the tailings; (2) the neutralization zone, in which 
inner-core water is neutralized and aqueous con- 
centrations decrease significantly; and (3) the outer 
zone, which contains both neutralized water from 
the neutralization zone and pH-neutral process 
water from the uranium milling operation. Yearly 
comparisons from 1979 to 1984 indicate the neu- 
tralization zone and inner core are migrating 
downgradient at a rate of 1 m/y, which is about 1/ 
440 of the groundwater velocity. The mechanisms 
that produce the retardation and the decreases in 
aqueous concentrations are part of the conceptual 
model, which has as its main features solid-liquid 
interactions, particularly mineral precipitation-dis- 
solution, and buffering effects of dominant aqueous 
species. The important minerals undergoing pre- 
cipitation-dissolution are the calcite-siderite solid 
solution, gypsum, Al-OH minerals, and Fe-OH 
minerals. ‘Cell and streamtube’ calculations are 
used to evaluate the general trends in aqueous 
concentrations and to assist in explaining observed 
migration rates. Co-precipitation with the above 
minerals apparently accounts for decreases in the 
other major, minor, and metal solutes. (See W89- 
03038 through W89-03039) (Author’s abstract) 
W89-03037 


MIGRATION OF ACIDIC GROUNDWATER 
SEEPAGE FROM URANIUM-TAILINGS IM- 
POUNDMENTS: 2, GEOCHEMICAL BEHAV- 
IOR OF RADIONUCLIDES IN GROUNDWAT- 


ER, 

Morwijk Enterprises, Vancouver (British Colum- 
bia). 

K. A. Morin, J. A. Cherry, N. K. Dave, T. P. Lim, 
and A. J. Vivyurka. 

Contaminant Hydrology JCOHE6, Vol. 2, No. 4, p 
305-322, August 1988. 4 fig, 4 tab, 16 ref. National 
Science and Engineering Research Council 
(Canada) Strategic Grant GO679. 


Descriptors: *Acid mine water, *Groundwater 
pollution, *Path of pollutants, *Uranium, *Plumes, 
*Model studies, *Radioisotopes, *Geochemistry, 
Neutrilization, Glacial aquifers, Computer pro- 
grams, Aquifer management, Seepage, Speciation. 


In the second paper of a series on groundwater 
seepage from uranium tailings, the general geo- 
chemical behavior of radionuclides is described 
and then applied to data from the field site, Seep- 
age Area A of the Nordic Main impoundment near 
Elliot Lake, Ontario. The delineation of radionu- 
clide behavior requires (1) the calculation of total 
element concentration by the summation of con- 
centrations of each element’s isotopes (the isotopic 
concentrations are calculated from the isotope’s 
radioactivities), (2) the evaluation of solid-liquid 
interactions using total element concentrations, and 
(3) for particular isotopes, the evaluation of the 
extent to which parental geochemical behavior 
causes a deviation in the isotope’s behavior from 
that of its total element. A computerized speciation 
program, WATRAD, is used to evaluate aqueous 
complexation and mineral saturation indices of 
radium, actinium, thorium, and uranium. Data 
from Seepage Area A on isotopes of these four 
elements plus Pb(210) show that the geochemical 
behavior of radionuclides can be best defined on an 
individual isotopic basis rather than on an elemen- 
tal basis. (See also W89-03037 and W89-03039) 
(Author’s abstract) 

W89-03038 


MIGRATION OF ACIDIC GROUNDWATER 
SEEPAGE FROM URANIUM-TAILINGS IM- 
POUNDMENTS: 3. SIMULATIONS OF THE 
CONCEPTUAL MODEL WITH APPLICATION 
TO SEEPAGE AREA A, 

Morwijk Enterprises, Vancouver (British Colum- 
bia). 

K. A. Morin, and J. A. Cherry. 

Contaminant Hydrology JCOHE6, Vol. 2, No. 4, p 
323-342, August 1988. 4 fig, 5 tab, 24 ref. National 
Science and Engineering Research Council 
(Canada) Strategic Grant GO679. 


Descriptors: *Acid mine water, *Groundwater 
pollution, *Path of pollutants, *Uranium, *Plumes, 
*Model studies, *Geochemistry, Cost analysis, 
Feasibility studies, Computer programs, Neutral- 
ization, Glacial aquifers, Aquifer management, 
Model studies, Seepage. 


In the third paper of a series the conceptual model 
for contaminant migration is coded into a family of 
computer programs named ADNEUT. Simulations 
with ADNEUT show that the neutralization zone 
is composed of a sequence of several sub-regions 
through which a theoretical step-function increase 
in pH and change in other aqueous constituents 
occur from the inner core to the outer zone. The 
pH, aqueous chemistry, and retardation of each 
sub-region are the result of the dissolution of, and 
buffering by, one of the minerals of the conceptual 
model. The behavior of a sub-region affects the 
behavior of all downgradient sub-regions, resulting 
in a complex scenario of dependence for sub-re- 
gions at a site. Depending on the information re- 
quired from a simulation, ADNEUT can be used in 
its one-cell, two-cell or multi-cell mode. The use of 
ADNEUT in its one-cell mode demonstrates the 
limitations of laboratory batch tests, titration tests, 
and non-transport geochemical programs in evalu- 
ating contaminant migration. ADNEUT is cali- 
brated to current conditions at Seepage Area A at 
the Nordic Main impoundment in order to demon- 
strate the applicability of the conceptual model, to 
show specific limitations of the model, and to 
illustrate the measured data required for a reliable 
simulation. Following calibration, ADNEUT is 
used to examine probable past behavior of the 
contaminant plume prior to monitoring. The plume 
was likely more acidic in the past, apparently 
originates very close to or within the waste-rock 
impoundment dam, and began migrating out of the 
source area in 1966-67. ADNEUT is then used to 
examine possible future behavior of the plume 
under the assumptions of continuation of current 
conditions, decreasing acidity, and increasing acid- 
ity through time. (See W89-03037 thru W89-03038) 
(Author’s abstract) 

W89-03039 


INFLUENCE OF COSOLVENTS ON QUINO- 
LINE SORPTION BY SUBSURFACE MATERI- 
ALS AND CLAYS, 

Battelle Pacific Northwest Labs., Richland, WA. 
J. M. Zachara, C. C. Ainsworth, R. L. Schmidt, 
and C. T. Resch. 

Contaminant Hydrology JCOHE6, Vol. 2, No. 4, p 
343-364, August 1988. 10 fig, 4 tab, 39 ref. U.S. 
DOE Contract DE-AC06-76RLO 1830. 


Descriptors: *Path of pollutation, *Sorption, 
*Groundwater pollution, *Chemical wastes, *Clay, 
Percolation, Solutes, Solvents, Chemical proper- 
ties, Ion exchange, Physicochemical properties, 
Thermodynamics, Subsurface water. 


Quinoline sorption was measured on Na-saturated 
subsurface materials, a natural clay isolate, aud 
montmorillonite, and was dominated by exchange 
of the quinolinium ion. In water/methanol and 
water/acetone mixtures, quinoline sorption on the 
subsoils and clays was lower than from water. In 
cosolvent, sorption followed the ionization fraction 
indicating the continued predominance of ion ex- 
change. The reduction in quinoline sorption by 
cosolvent was similar for all the subsoils and clays 
indicating commonality in the surface-solute-sol- 
vent interaction. Conditional equilibrium constants 
for quinoline exchange on the subsoils in water/ 
methanol mixtures decreased log-linearly with 
mole percent cosolvent up to 20% methanol. This 





decrease closely followed the increase in quinoline 
solubility in the cosolvent mixtures. Acetone 
caused greater reduction in sorption than metha- 
nol, at comparable mole percent, in accordance 
with its lower dielectric constant and enhanced 
solvating power. A generalized thermodynamic 
approach based on the concept of transfer activity 
coefficients was developed to account for the co- 
solvent effect on the conditional equilibrium con- 
stants and was successfully applied to the quinoline 
sorption data. The thermodynamic analysis sug- 
gested that enhanced solvation of the organic 
cation in the bulk solvent and desolvation of 
Na(+) at the charge surface predominate the co- 
solvent effect. (Author’s abstract) 

W89-03040 


INVESTIGATIONS ON LEACHING OF DI- 


(UNTERSU 
ZUR AUSWASCHUNG VON DICYANDIAMID 
UND DESSEN ABBAU IN UBERSTAUTEN 
BODEN), 
Technische Univ. Muenchen, Freising (Germany, 
F.R.). Lehrstuhl fuer Pflanzenernahrung. 
V. A. Amberger, and K. Vilsmeier. 
Zeitschrift fuer Wasser - und Abwasser Forschung 
ZWAGAQ, Vol. 21, No. 4, p 14-144, August 1988. 
7 tab, 26 ref. 


Descriptors: *Leaching, *Percolation, *Ground- 
water pollution, *Fertilizers, *Path of pollutants, 
Agricultural hydrology, Slurries, Manure, Flood 
irrigation. 


Leaching of the nitrification inhibitor dicyandia- 
mide (DCD) was studied in lysimeters after fertil- 
izing, slurry manuring, and decomposition of DCD 
under simulated groundwater conditions (silty 
loam, pH 6.5). After application, only 0.6-0.9% of 
DCD applied in 5 yr was leached. Highest leach- 
ing rates of DCD occurred after slurry application 
in October (5.6% of added amount). In sediments 
flooded with water to a height of 10 to 60 cm, 
dicyandiamide (20 mg/l) was fully degraded 
within 1 year in almost all experiments with aero- 
bic conditions while with anaerobic conditions 
two-thirds was decomposed. (Author’s abstract) 
W89-03043 


EFFECTS OF OZONE AND ACID RAIN ON 
WHITE PINE (PINUS STROBUS) SEEDLINGS 
GROWN IN FIVE SOILS: Il. MYCORRHIZAL 
INFECTION, 

Cornell Univ., Ithaca, NY. Dept. of Agronomy. 
For primary bibliographic entry see Field 5C. 
'W89-03057 


EFFECTS OF OZONE AND ACID RAIN ON 
WHITE PINE (PINUS STROBUS) SEEDLINGS 
GROWN IN FIVE SOILS: III. NUTRIENT RE- 
LATIONS, 

-— Thompson Inst. for Plant Research, Ithaca, 


For primary bibliographic entry see Field 5C. 
W89-03058 


TEMPORAL RELATIONSHIP OF VIBRIO 
PARAHAEMOLYTICUS IN PATIENTS AND 
THE ENVIRONMENT, 

Shaughnessy Hospital, Vancouver (British Colum- 
bia). Div. of Microbiology. 

M. T. Kelly, and E. M. D. Stroh. 

Journal of Clinical Microbiology JCMIDW, Vol. 
26, No. 9, p 1754-1756, September 1988. 1 fig, 2 
tab, 7 ref. 


Descriptors: *Human diseases, *Pathogenic bacte- 
ria, *Infection, *Vibrio, *Estuarine environment, 
Seasonal variation, Water temperature, Salinity, 
Pacific Northwest, Public health. 


The occurrence of Vibrio parahaemolyticus in pa- 
tients and the environment in the Pacific North- 
west was compared. Inpatient and outpatient stool 
and wound specimens and water samples from 10 
estuarine sites were cultured for V. parahaemolyti- 
cus over a period of 3 years. V. parahaemolyticus 
infections were detected in 13 patients (8 with 
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gastroenteritis; 5 with wound infections), and all of 
the infections were found in outpatients in physi- 
cians’ offices. Ten of the infections were locally 
acquired, and three occurred in patients returning 
from tropical travel. V. parahaemolyticus was iso- 
lated from 11-33% of the environmental samples, 
and each sampling site yielded the organism at 
some time during the study. V. parahaemolyticus 
was found in the environment only during the 
summer months, when water temperatures were > 
or = 17 Cand salinities were < or = 13 parts per 
thousand, and locally acquired infections were de- 
tected only when the organism was present in 
large numbers in the environment. It is concluded 
that V. parahaemolyticus causes locally acquired 
gastroenteritis and wound infections, as well as 
traveler’s diarrhea, in the Pacific Northwest, that 
patients are likely to be seen in physicians’ offices 
rather than hospitals, that locally acquired V. para- 
haemolyticus infections occur only when the orga- 
nism is present in the environment, and that the 
organism is likely to be present during the summer 
months, when warm, low-salinity water conditions 
prevail in the coastal marine environment. (Au- 
thor’s abstract) 


ENGINEERING, MOSQUITOES AND FILARI- 
ASIS: A CASE REPORT, 

London School of Hygiene and Tropical Medicine 
(England). Dept. of Tropical Hygiene. 

For primary bibliographic entry see Field 5G. 
W89-03065 


SCHISTOSOMIASIS CONTROL IN IRRIGA- 
TION SCHEMES IN ZIMBAB 

Hydraulics Research Ltd., Wallingford (England). 
For primary bibliographic entry see Field 5G. 
W89-03066 


EXTRACTION, CLEAN-UP AND GROUP SEP- 
ARATION TECHNIQUES IN ORGANOCH- 
LORINE TRACE ANALYSIS, 

Marine Lab., Aberdeen (Scotland). 

For primary bibliographic entry see Field 5A. 
W89-03068 


GROUNDWATER MICROBIOLOGY: PROB- 
LEMS AND BIOLOGICAL TREATMENT: 
STATE-OF-THE-ART REPORT, 

Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary) ; 

For primary bibliographic entry see Field 2F. 
W89-03075 


ATMOSPHERIC, GEOLOGICAL, MARINE, 
AND ANTHROPOGENIC EFFECTS ON 
GROUNDWATER QUALITY IN FINLAND, 
Geologian Tutkimuskeskus, Espoo (Finland). 
Dept. of Geochemistry. 

P. W. Lahermo. 

Water Science and Technology WSTED4, Vol. 
20, No. 3, p 33-39, 1988. 3 fig, 8 ref. 


Descriptors: *Finland, *Acid rain effects, *Geo- 
chemistry, *Water pollution sources, *Groundwat- 
er, *Water quality, *Groundwater pollution, Path 
of pollutants, Sulfates, Nitrates, Chlorides, Sodium, 
Calcium, Potassium, Brackish water, Saline water, 
Seawater, Atmosphere, Precipitation, Confined 
aquifers, Bedrock, Clay, Wells, Impaired water 
quality. 


The atmospheric, geological, marine and anthropo- 
genic factors effecting the chemical quality of 
groundwater were evaluated. Sulfates and nitrates 
derive mainly from the atmosphere as wet or dry 
deposition in weakly mineralized shallow ground- 
water in natural uncontaminated surficial aquifers. 
The texture, structure and lithologic composition 
of aquifer material have an impact on water chem- 
istry although marine influence and anthropogenic 
pollution generally outweigh the geological influ- 
ence. Relict seawater trapped in deeper parts of 
confined aquifers and in bedrock covered by clay 
deposits has a marked effect on the quality of 
groundwater drawn from wells drilled into bed- 
rock in the broad coastal belt. Brackish or saline 
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groundwater is encountered all over the country in 
holes drilled in crystalline bedrock to a depth of 
more than 500-1000 m. The lithologic environment 
affects the quality of deep bedrock groundwater 
which tends to change from Na-Cl type towards 
Ca-Na-Cl type with increasing salinity and depth 
of occurrence. Anthropogenic pollution is reflect- 
ed in elevated amounts of all major dissolved com- 
ponents, although the most sensitive indicators of 
contamination are nitrates, chlorides and potassi- 
um. Nationwide hydrogeochemical mapping of 
rural water sources revealed that shallow wells 
dug into glacial till deposits had the highest median 
nitrate contents, and that spring water discharging 
from glaciofluvial sand deposits had the lowest. 
The quality of quauhenr 4 distributed by public 
waterworks is generally good. (Author’s abstract) 
W89-03076 


VULNERABILITY STUDY OF THE AUBER- 
GENVILLE AQUIFER, 

Lyonnaise des Eaux, Paris (France). 

Y. Retrowski, P. Alla, P. Suzanne, and D. d’Arras. 
Water Science and Technology WSTED4, Vol. 
20, No. 3, p 41-46, 1988. 5 fig. 


Descriptors: *Geohyrdology, *Groundwater 
movement, *Model studies, *Aquifers, *Ground- 
water pollution, *Groundwater recharge, *Catch- 
ment areas, *Artificial recharge, *Hydrodynamics, 
Mathematical models, Simulation, Aubergenville 
aquifer, France. 


The use of sophisticated underground flow simula- 
tion techniques with hydrodynamic and hydrodis- 
persive mathematical models combined with a 
thorough knowledge of the local hydrogeological 
conditions and the regular collection of water ex- 
traction data are a sufficiently precise means to 
define the problem posed by pollution in a given 
catchment area. In France, the Lyonnaise des 
Eaux has for the past 20 years been operating a 
series of wells sunk in the upper-chalk Senonian 
stratum aquifer at Aubergenville downstream from 
Paris on the left bank of the Seine. In 1976, Lyon- 
naise des Eaux undertook a series of studies con- 
cerning the mathematical modelling of the aquifer 
in collaboration with the Seine River Basin Au- 
thority. THe first model was produced in 1976 for 
steady state flow. It had 475 meshes of different 
sizes ranging between 2500 and 625 m. After 
checking its correct adjustment, the catchment 
area model was made more discrete by dividing 
into a finer mesh of 300 m so as to aford greater 
precision in calculations. For example, the effects 
of 20 tonnes of polluting matter being poured onto 
the ground at the place called Le Profil were 
simulated. The pollution did not go any further 
than the first line of wells, which of course should 
not be stopped. They should, however, be 
equipped with some means to dispose of the pollut- 
ed water. It will take some 5 months to remove 
this pollution. While potential dangers do exist, 
there are ways of solving the problem. The projec- 
tion of certain critical situations made possible with 
these models places the operator in a position to 
deal appropriately with the situation in the event 
of a pollution incident. (Sand-PTT) 

W89-03077 


INVESTIGATION INTO MECHANISMS OF 
MICROBIAL EFFECTS ON IRON AND MAN- 
GANESE TRANSFORMATIONS IN ARTIFI- 
CIALLY RECHARGED GROUNDWATER, 
Zhengding Inst. of Hydrogeology and Engineering 
Geology (China). 

For primary bibliographic entry see Field 4B. 
'W89-03078 


MICROBIAL ACTIVITY IN SANITARY LAND- 
FILLS: A POSSIBLE SOURCE OF THE HUMIC 
SUBSTANCES IN GROUNDWATER, 

dhei Berlin (Germany, F.R.). 
Inst. fuer Wasser-, Boden- und Lufthygiene. 
Z. Filip, and R. Smed-Hildmann. 
Water Science and Technology WSTED4, Vol. 
20, No. 3, p 55-59, 1988. 2 fig, 2 tab, 16 ref. 
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Descriptors: *Water pollution sources, *Sanitary 
landfills, *Groundwater, *Humic substances, 
*Microorganisms, Municipal wastes, Organic com- 
pounds, Organic carbon, Aerobic bacteria, Anaer- 
obic bacteria, Actinomyces, Fungi, Aquifers. 


Humic substances account for the main part of the 
dissolved organic carbon in groundwater. Since 
aquifers located near sanitary landfills usually con- 
tain higher concentrations of dissolved organic 
carbon, experiments were performed to determine 
whether humic substances can be formed from 
simple non-humified organic substances by a com- 
plex microflora in municipal refuse. In liquid cul- 
tures incubated for 2 months humic substances 
were produced, especially when casein or starch 
was added. The highest amounts of humic acid-like 
substances were yielded from cultures inoculated 
with the indigenous microflora from a rotted (aero- 
bic) landfill. Minor yields were obtained when the 
inoculum originated from a compacted (anaerobic) 
landfill or from a 5-year-old landfill containing 
refuse and sewage sludge. Spectral characteristics 
indicated some similarities but also differences in 
the UV and visible regions between the newly 
formed humic acids and a humic acid from ground- 
water. (Author’s abstract) 

W89-03079 


MOVEMENT AND SURVIVAL OF BACTERIA 
IN POROUS MEDIA, 

Technion - Israel Inst. of Tech., Haifa. Sherman 
Center for Research in Environmental and Water 
Resources Engineering. 

Y. Kott. 

Water Science and Technology WSTED4, Vol. 
20, No. 3, p 61-65, 1988. 7 tab, 4 ref. 


Descriptors: *Path of pollutants, *Surface-ground- 
water relations, *Groundwater pollution, *Porous 
media, *Bacteria, Viruses, Sewage bacteria, Patho- 
genic bacteria, Wastewater, Escherichia coli, 
Staphylococcus, Shigella, Streptococcus, Salmo- 
nella, Shigella, Enterobacter, Bacteriophage, Sand, 
Adsorption, Aquifer, Percolation. 


Floodwater and flowing rivers contain bacteria 
and viruses from sewage and manure which may 
percolate to aquifers and contaminate groundwat- 
er. This study investigated the behavior of bacteria 
and viruses introduced with tap and other waters 
in sand columns. The adsorption and desorption 
from sand of Escherichia coli, Enterobacter aero- 
genes, Staphylococcus aureus, Streptococcus fae- 
calis and Bacillus megaterium were examined. The 
capability of Salmonella typhimurium, S. typhi and 
Shigella flexneri of surviving in natural organic 
matter accumulated in sand was examined, as was 
the survival of poliovirus 1 and colibacteriophage 
in sand columns. Size and morphology of the bac- 
teria had no influence on the filtration efficiency. 
No difference was found between Gram positive 
and Gram negative bacteria. Survival of the enter- 
opathogenic bacteria in the rich organic matter in 
the column ranged up to not more than about 20 
days. However, S. typhimurium survived much 
longer. Poliovirus 1 was less resistant to the ad- 
verse conditions of the sand column as compared 
with f2 bacteriophage. However, both viruses be- 
haved in the sand column like the bacteria, but 
survived for over 100 days. (Author’s abstract) 
W89-03080 


BIOLOGICAL DEGRADATION OF VOLATILE 
CHLORINATED HYDROCARBONS IN 
GROUNDWATER, 


Rund dah 
Bunc 





g Berlin (Germany, F.R.). 
Inst. fuer Wasser-, Boden- und Lufthygiene. 

G. Milde, M. Nerger, and R. Mergler. 

Water Science and Technology WSTED4, Vol. 
20, No. 3, p 67-73, 1988. 5 fig, 9 tab. 


Descriptors: *Groundwater pollution, *Chlorinat- 
ed hydrocarbons, *Biodegradation, *Microbial 
degradation, *Industrial wastes, *Fate of pollut- 
ants, Tetrachloroethene, Trichloroethene, Trich- 
loroethane, Vinyl chloride, Carcinogens, Pulp and 
paper industry, Metal industry, Meat processing 
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A serious case of soil, soil air and groundwater 
contamination by the chlorinated organic solvents 


tetrachloroethene, trichloroethene and 1,1,1-trich- 
loroethane, (maximum concentrations detected 
were 500 mg/kg, 7 g/cu m, 50 mg/I respectively) 
is reported. Of special significance was the com- 
paratively rapid degradation sequence of tetrach- 
loroethene to trichloroethane to cis-1,2-dichlor- 
oethene and to vinyl chloride. Concentrations of 
cis-1,2-dichloroethene and vinyl chloride observed 
in groundwater were up to 1600 micrograms/1 and 
120 micrograms/1, respectively, although none of 
these substances were primary pollutants in the 
investigated area. Laboratory tests suggest that 
degradation of chlorinated hydrocarbons in con- 
taminated areas is mainly by microbiological 
means. This effect is of special hygienic relevance 
since one of the metabolites, vinyl chloride, is 
known to be a human carcinogen and the polluted 
area (approximately 4 sq km) is located in a catch- 
ment area of a waterworks. (Author’s abstract) 
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This study demonstrated that a considerable degra- 
dation potential related to aromatic hydrocarbons 
and aromatic N-, S-, and O-containing compounds 
is associated with the free-living groundwater bac- 
teria. All studies were performed under aerobic 
conditions and with surplus of N and P. After a lag 
period, which differs considerably between loca- 
tions upstream and downstream of hydrocarbon 
spills, the free-living bacteria are able to degrade 
the hydrocarbons to concentrations less than 1 
microgram/1. The bacteria from one site were able 
to degrade naphthalene according to a zero order 
reaction even at 1 microgram/l. Preliminary ex- 
periments indicate that the free-living bacteria may 
have a relatively high activity compared to the 
attached bacteria when compared on the basis of 
the same total bacteria numbers. The hypothesis is 
put forward that, although the attached biomass 
concentration in the aquifer may be much higher 
than the free-living biomass, the latter is still very 
important for the degradation capability if the at- 
tached bacteria are fixed in the fine soil fractions 
(silt, etc.), the reason being that the flow of water, 
and with this the flux of substrate, is relatively 
small due to low hydraulic conductivity in the fine 
soil fractions. (Author’s abstract) 
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Landfilling of domestic wastes at ‘dilute and dis- 
perse’ sites on the two major aquifers in the U.K., 
the Triassic Sherwood Sandstone and the Creta- 
ceous Chalk, continues to highlight the vulnerabil- 
ity of groundwater resources. This paper describes 
the findings of hydrogeochemical and microbiolo- 
gical investigations designed to elucidate the proc- 
esses of migration and attenuation of landfill leach- 
ate components which operate in the unsaturated/ 
saturated zone. Microbial enumeration has shown 
that bacteria colonize the unsaturated and saturat- 


ed zones of the Chalk, and the investigated unsatu- 
rated zone profile of the Sandstone to a depth of at 
least 40 m. Domestic waste landfilling on the 
Chalk appears to result in an increased bacterial 
population. The high buffering capacity of this 
rock type has a significant impact on pollution 
plume development by counteracting the potential- 
ly low pH conditions, attributable to volatile acid 
components of landfill leachate, which inhibit bio- 
degradation. In the Sandstone, the increased bacte- 
rial populations only correlate with horizons 
where anaerobic biodegradation has been identi- 
fied by pore water and gas profile analysis. The 
limited buffering capacity of this formation indi- 
cates that a substantial depth of unsaturated zone is 
required to provide dilution of landfill leachate so 
as to maintain biodegradation and significant at- 
tenuation of pollution plume development. Simple 
laboratory activity tests, using recovered core ma- 
terial incubated under aerobic conditions at 10 C 
and dosed with a range of concentrations of vola- 
tile acid solutions, have highlighted the constraints 
on biodegradation associated with low buffering 
capacity. The long-term objective has been to pro- 
vide data for landfill design assessments capable of 
achieving the high standards which present-day 
environmental pressures demand. (Author’s ab- 
stract) 
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Manipulation experiments are being conducted in 
Norway to examine the effects of drastic changes 
in precipitation chemistry on soil and surface- 
water acidification. At a clean area in western 
Norway, two pristine catchments are being acidi- 
fied by addition of H2SO4 and H2SO4 + HNO3, 
respectively. These efforts are part of teh RAIN 
(Reversing Acidification in Norway) project. At 
an acidified catchment in southernmost Norway, 
ambient acid precipitation is excluded by means of 
a roof and clean precipitation added beneath. The 
RAIN project shows that within a few years 
changes in acid deposition cause major changes in 
surface water chemistry at sensitive sites. The re- 
versibility of acidification demonstrated here 
agrees with empirical data from Canada, the 
United States, and Scotland. (Author’s abstract) 
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One of the chemical components contributing to 
the destruction of the ozone layer in the upper 
— consists of the nitrogen oxides formed 
from N20. Prompted by the prevailing idea that 
the ocean is not a major source of N20 or a sink 
for N20, estimates have been made of global fluxes 
from continental ecosystems. Although most land 
areas are underlain by groundwater, this medium 
has never been considered in global budgeting of 
N20. A large number of aquifers around the world 
are contaminated by nitrogen compounds, and 
processes of nitrification and denitrification are 
reported to be operative in this environment. 
ese processes lead to the production of N20. 
The concentration of N2O in phreatic aerobic 
uifers contaminated by anthropogenic activities 
(disposal of human or animal waste, cultivation 
and fertilization) are up to three orders of magni- 
tude higher than the concentration expected as a 
result of equilibrium with the atmosphere. (Au- 
thor’s abstract) 
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A model for nitrogen concentrations in running 
waters has been developed and associated with the 
hydrologic model CEQUEAU. The model allows 
the simulation of total nitrogen concentrations at 
any point in a watershed during various hydrologi- 
cal events. The catchment area is first subdivided 
into discrete elements: each element is associated 
with a production function which quantifies the 
accumulation of nitrogen at the soil-atmosphere 
interface. Supplementary functions describe the 
transformations of nitrogen species in the soil and 
the transfer of the nitrogen load towards the hy- 
drographic system by runoff (caused by rain and/ 
or snowmelt), and the transport of the different 
nitrogen compounds downstream. Another func- 
tion is used to represent the in-stream transforma- 
tion. Nitrogen inputs to be modeled are those from 
precipitation dry deposition, diffuse sources due to 
agricultural practices, and industrial point sources. 
The model was applied to the Sainte-Anne River, 
Quebec (catchment area, 2700 sq km) in order to 
reproduce the observed nitrogen concentrations 
for 1978, 1979, and 1980. Model performance was 
judged to be promising and it is proposed the 
model be validated by the simulation of nitrogen 
concentration on the other rivers for which land 
use and industrial activity are well documented. 
(Author’s abstract) 
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Baseline information on water ype parameters is 
essential to the development of policies to manage 
and control contaminants in streams. Investigations 
on the probability behavior of monthly statistical 
estimates reveal that the governing probability dis- 
tributions are not fixed but change on a monthly 
basis; and they are non-Gaussian. Probability densi- 
ty functions are developed using a five-parameter 
polynomial density function, which allows success- 
ful preservation of the key moments of the baseline 
water quality sequence. Stochastic models for 
transformed series of concentration of total phos- 
phorus and suspended solids are determined using 
the ARIMA process. Since the ARIMA family of 
processes requires that the underlying distributions 
for monthly events be Gaussian and time-invariant, 
appropriate transformations are made for mapping 
the monthly water quality data from its parent 
distribution to a N(0,1) distribution. The model 
constructed for the transformed monthly phospho- 
rus variable is an ARIMA (1,1,0), while the trans- 
formed suspended solids series of monthly time 
step is adequately described using a white noise 
ARIMA model. The methodology developed pro- 
vides a framework for modeling baseline water 
quality data at various tributaries. The transforma- 
tions guarantee that the probability distribution of 
the observed series is incorporated into the model 
structure. Therefore, synthetic water quality series 
generated using these models reproduce the non- 
Gaussian time-varying probability distributions and 
maintain the serial relationship between consecu- 
tive monthly events. (Author’s abstract) 
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Bacterial loadings from the resuspension of con- 
taminated were measured in situ at three Toronto 
waterfront beaches and the increase in water bac- 
terial densities due to sediment resuspension was 
determined. The loadings due to sediment resu- 
spension varied from 0 to 1410 fecal coliforms/sq 
m /s. Sediment loadings in excess of 100 fecal 
coliforms/sq m/s caused significant increases in the 
water fecal coliform densities in shallow beach 
areas. Over 2970 water samples were analyzed for 
both fecal coliforms and Escherichia. coli and it 
was found that fecal coliforms and E. coli were 
Statistically correlated. Over 1770 water samples 
were analyzed for both fecal coliforms and Pseu- 
domonas aeruginosa and these bacteria were statis- 
tically correlated. (Author’s abstract) 
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Leachate from the Upper Ottawa Street landfill 
site has contaminated groundwater in the underly- 
ing fractured dolomite and shale bedrock. An ex- 
tensive network of multilevel groundwater moni- 
toring devices provided a detailed, three-dimen- 
sional view of the contaminant distributions. Back- 
ground groundwater quality was variable and 
often very poor. Many of the inorganic and organ- 
ic species present in the leachate at high concentra- 
tion were also present in some background ground- 
waters and often at equally high concentrations. In 
order to identify those groundwaters which were 
leachate-impacted, a number of tests were applied 
to the chemical data. These included a test utilizing 
14 chemical characteristics of leachate, and statisti- 
cal tests using descriptive principal-components 
analysis, descriptive correspondence analysis and a 
fuzzy-cluster analysis. The statistical tests attempt- 
ed to identify a pattern in the chemical data con- 
sistent with contamination superimposed upon a 
mixture between a recently-recharged, dilute 
groundwater endmember and a much older, con- 
centrated groundwater endmember. Only sporadic 
leachate impact was recognized beyond 100 m 
from the landfill. Impact to the east indicates 
leachate migration towards an escarpment in the 
direction of the regional hydraulic gradient, per- 
haps in a major fracture network oriented north- 
west/southeast under the site. The rather minor 
impact of this landfill upon groundwater quality 
probably reflects both a low concentration of 
easily-recognized contaminants emanating from 
the landfill and a very poor groundwater quality in 
the sedimentary bedrock. (Author’s abstract) 
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A sharp rise in the nitrate content (up to 7200 mg/ 
L) and in the chlorinity (up to 9200 mg/L) was 
observed during the 1980s in the water of the 
Aqrabim Spring outflowing in the Negev Desert. 
The source of pollutants was traced to a reservoir 
of wastewater derived from the dressing of phos- 
phorite ores mined in the area. These ores and the 
overlying gravels are characterized by high con- 
centrations of soluble nitrates, chlorides, and sul- 
fates. Groundwater flow paths were delineated by 
using chemical changes observed in the 
wastewater reservoir. During the last 6 years, the 
continuous percolation of wastewater enhanced 
the flushing of chalk and clay particles from the 
fractured chert aquifer causing a sharp increase in 
groundwater flow rates from the reservoir to the 
springs from 7.5 m/day in 1980 to 53 mec’ 
suggests the development of new flow paths. 
resulting rapid propagation of the contamination 
plume may have disastrous consequences on the 
limited water resources in the northern Arava/ 
Dead Sea area. (Author’s abstract) 

W89-03147 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


SIMULATIONS OF PHYSICAL NONEQUILI- 
BRIUM SOLUTE TRANSPORT MODELS: AP- 
PLICATION TO A LARGE-SCALE FIELD EX- 
P 


Air Force Inst. of Tech., Wright-Patterson AFB, 
OH. School of Engineering. 

For primary bibliographic entry see Field 2F. 
W89-03148 


BIODEGRADATION OF NITROGEN- AND 
OXYGEN-CONTAINING AROMATIC COM- 
POUNDS IN GROUNDWATER FROM AN OIL- 
CONTAMINATED AQUIFER, 

Technical Univ. of Denmark, Lyngby. Dept. of 
Sanitary Engineering. 

B. K. Jensen, E. Arvin, and A. T. Gundersen. 
Journal of Contaminant Hydrology, Vol. 3, No. 1, 
p 65-75, September 1988. 6 fig, 21 ref. 


Descriptors: *Fate of pollutants, *Groundwater 
pollution, *Biodegradation, *Nitrogen compounds, 
*Aromatic compounds, *Oil pollution, *Aquifers, 
Denmark, Soil bacteria, Microbial degradation, 
Substrates, Cultures, Oxidation-reduction potential. 


The aerobic biodegradation of oxygen and nitro- 
gen heterocycles and o-cresol by subsurface bacte- 
ria in groundwater from an oil-contaminated site at 
Zealand, Denmark, was compared to the biodegra- 
dation of these compounds in laboratory-adapted 
suspended and fixed-film cultures. The aquifer at 
the abstraction site had a relatively-high redox 
potential, since it contained nitrate. The ground- 
water (i.e., without the soil phase) had a high 
biodegradation potential for dibenzofuran, indole, 
quinoline, fluorenone, and o-cresol. All the com- 
pounds were degraded in groundwater within 5-15 
days from an initial concentration of about 0.5 mg 
per L in both mixed-substrate and single-substrate 
experiments with an initial ATP concentration of 
0.2 ng per mL. Pyrrole, however, was not degrad- 
ed in groundwater within 55 days in the mixed- 
substrate experiment and very slowly, after a lag 
period of 20 days, in the single-substrate experi- 
ment. The biodegradability picture found for 
groundwater in the mixed-substrate experiment 
was similar to the results found with laboratory- 
adapted suspended and fixed-film cultures. None of 
the compounds had any inhibitory effect on the 
biodegradation of naphthalene. (Author’s abstract) 
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Biological transformation and detoxification of 
7,12-dimethylbenz(a)anthracene (DMBA) were 
studied in nonacclimated sandy loam soil. Parent 
14C DMBA biodegraded extensively (62% to 
20%), accompanying an increase of metabolite 14C 
fraction (4% to 53%). Incorporation of DMBA 
into non-extractable soil residue 14C increased 
from 12 to 17%, but the increase was not statisti- 
cally significant. DMBA was transformed into sev- 
eral metabolic products in the soil system, includ- 
ing 4-hydroxy-, 5-hydroxy-, and 10-hydroxy- 
DMBA and 7,12-dihydro-12-methyl-7-methylene- 
benz(a)anthracene-12-ol. High polarity transforma- 
tion products of DMBA demonstrated a negative 
mutagenic response with the Ames mutagenicity 
assay, strain TA-100, for both low and neutral pH 
soils. Moderate and low polar metabolites, howev- 
er, induced mutagenicity for both soil samples. The 
mutagenicity of these metabolites decreased with 
incubation time in the soil, saguing detoxifica- 
tion and assimilation of this polyaromatic hydro- 
carbon in soil systems. Mutagenic responses for the 
metabolites formed from low and neutral pH soil 
were similar. (Author’s abstract) 
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As part of the U.S.-Canadian Upper Great Lakes 
Connecting Channels Study, a total phosphorus 
budget was developed for Lake St. Clair. An unbi- 
ased ratio estimator technique was used to estimate 
annual loads and variances from monitored hydro- 
logic areas. During the 1975-80 period, Lake 
Huron was the major source of phosphorus to 
Lake St. Clair, accounting for es 52% 
of the total annual load. Hydrologic area loads, 
which include diffuse and indirect point sources, 
contributed approximately 43% of the total. The 
remaining 5% came from the atmosphere, shore- 
line erosion, and direct point sources. Of the hy- 
drologic area loads, 85% could be attributed to 
diffuse sources. The Thames area contributed 58% 
of the total hydrologic area load, followed by the 
Sydenham (17%), the Clinton (9%), the Ruscom 
(7%), the Black (6%), the St. Clair (3%), and the 
Rouge (0.4%). Over the entire 6-year period exam- 
ined, the lake’s total input and output of phospho- 
rus were nearly equal. It was concluded that there 
was no significant net source or sink of phosphorus 
in Lake St. Clair during the 1975-80 period. (Au- 
thor’s abstract) 
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The spatial distribution of PCBs in southern Lake 
Michigan sediments was obtained from the analysis 
of 66 box cores and 8 grab samples. PCB concen- 
trations in surficial sediments were closely related 
to sedimentation zone and to the oxidizable organ- 
ic matter content of the sediments. Average surfi- 
cial sediment concentrations ranged from 81 ng/g 
in depositional zones to 7.2 ng/g in non-deposition- 
al zones. The vertical distribution of PCBs was 
determined at several sites and was used to esti- 
mate the areal burden and flux of PCBs in each of 
the southern sedimentation zones. The total sedi- 
ment PCB burden in the southern portion of the 
lake was estimated to be 5900 kg. Southern Lake 
Michigan has received PCBs since approximately 
1930 at an average flux of 7.1 micrograms/sq m/ 
yr. The effect of Waukegan Harbor as a point 
source of PCBs to Lake Michigan was evaluated 
by comparing the PCB distribution and Aroclor 
composition of harbor sediments to those of sedi- 
ments of decreasing distances from the harbor. 
Significant differences in total PCB concentration 
between non-depositional zones near the harbor 
and those in other areas of the basin indicate that 
Waukegan Harbor has influenced the PCB burden 
of Lake Michigan. (Author’s abstract) 
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CIDE 3-TRIFLUOROMETHYL-4-NITRO- 
PHENOL (TFM): 2. FIELD CONFIRMATION 
OF DIRECT PHOTOLYSIS AND PERSIST- 
ENCE OF FORMULATION IMPURITIES IN A 
STREAM DURING TREATMENT, 

National Water Research Inst., Burlington (Ontar- 
io). Environmental Contaminants Div. 

J. H. Carey, M. E. Fox, and L. P. Schleen. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 3, p 338-346, 1988. 6 fig, 2 tab, 16 ref. 


Descriptors: *Fish control agents, *Degradation, 
*Lamprey, *Piscicides, *Lampricides, *Phenols, 
*Path of pollutants, Photodegradation, Stream pol- 
lution, Great Lakes, Pollutants. 


The persistence of TFM in a stream receiving a 
lampricide treatment was evaluated. Mass balances 
indicated that a significant amount of TFM was 
unaccounted for during the.treatment. The pres- 
ence of five known photoproducts in the down- 
stream samples confirmed that photodegradation 
of TFM was occurring. A new TFM transforma- 
tion product 4,4’-dinitro-2,2’-bistrifluoromethylazo- 
benzene, was identified by mass spectrometry and 
confirmed by synthesis. Most of the impurities in 
the TFM formulation were less persistent than 
TFM. However, hydroxynitrobenzoic acid was 
more persistent than TFM. The presence of TFM 
transformation products in the natural system not 
previously observed in laboratory studies of TFM 
pathways emphasizes the need to conduct field 
studies in assessing the persistence and fate of 
aquatic pollutants. (Author’s abstract) 
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DISTRIBUTION OF CONTAMINANTS _IN 
CLAMS AND SEDIMENTS FROM THE 
HURON-ERIE CORRIDOR: II. LEAD AND 
CADMIUM, 

Windsor Univ. (Ontario). Great Lakes Inst. 

C. W. Pugsley, P. D. N. Hebert, and P. M. 
McQuarrie. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 3, p 356-368, 1988. 9 fig, 3 tab, 33 ref. 
Environment Canada, Ontario Region, Contract 
UP-G-175. 


Descriptors: *Heavy metals, *Lead, *Cadmium, 
*Fluvial sediments, *Clams, *Water pollution 
sources, *Great Lakes, Lake Saint Clair, Stream 
pollution, Path of pollutants, Pollutants, Water pol- 
lution sources, Data collections. 


The St. Clair River is a major center for the 
Canadian petrochemical industry, while the shore- 
line of the Detroit River is heavily urbanized. The 
extent of lead and cadmium discharge from these 
sources was assessed by determining contaminant 
concentrations in unionid clams (Lampsilis radiata 
siliquoidea) and sediments from 102 sites in Lake 





St. Clair and from the Canadian side of the Detroit 
and St. Clair rivers. Overall, lead and cadmium 
levels in sediments averaged 20.5 and 0.18 mg/kg 
dry weight, respectively. These concentrations are 
lower than those reported in prior studies, but the 
decline is likely a consequence of shifts in sampling 
methodology and site location. Lead concentra- 
tions in clams (7.1 mg/kg) averaged only one half 
those in the sediments, whereas cadmium concen- 
trations were 30 times higher in clam tissues than 
in the surrounding sediments. There was a signifi- 
cant positive correlation between lead and cadmi- 
um concentrations in sediment, and between the 
concentrations of both metals and the amount of 
organic carbon present. There was no correlation 
between the level of either lead or cadmium in 
clams and levels in the sediments from which they 
were collected. Patterns of variation in contami- 
nant concentrations support the conclusion that 
industries along the Canadian side of the St. Clair 
River are the primary source of both lead and 
cadmium. (Author’s abstract) 
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DISTRIBUTION OF GAMMA-EMITTING RA- 
DIONUCLIDES IN SURFACE SUBTIDAL 
He ale NEAR THE SELLAFIELD 


Briteh Geological Survey, Keyworth tage 
D. G. Jones, P. D. Roberts, and J. M. Miller. 
Estuarine, Coastal and Shelf Science ECSSD3, 
Vol. 27, No. 2, p 143-161, August 1988. 12 fig, 4 
tab, 34 ref. 


Descriptors: *Path of pollutants, *Radioisotopes, 
*Gamma radiation, *Marine sediments, *Sedi- 
ments, *Radioactive wastes, In situ tests, Fuel re- 
processing, Cesium radioisotopes, Ruthenium ra- 
dioisotopes, Emission spectroscopy. 


Detailed distributions of total gamma activity, 
137Cs, 106Ru and 95Zr + 95Nb in surface seabed 
sediments near the Sellafield plant are presented. 
The results are derived from a towed seabed 
gamma-ray spectrometer survey in September, 
1982. All the distributions are similar, with con- 
tours of equal activity parallel to the coast defining 
a ‘ridge’ of higher activity which is displaced 
northward relative to the outfall. This pattern ap- 
pears to be largely a response to the transport of 
particle-associated radioeffluent modified in places 
by the type of seabed sediment present. At greater 
distance from Sellafield, the uptake of nuclides 
from solution seems to be more important. Nuclide 
concentrations decrease with increasing distance 
from Sellafield; rates of decrease being in the order 
Zr + Nb > Ru > Cs. This can be related to the 
levels of nuclides discharged, their sorption char- 
acteristics and their half fi lives. The pattern of 
seabed activity seems to have been fairly stable 
over the period 1978-85, but there is evidence of a 
small northward shift. Concentrations of 137Cs 
and 106Ru in 1985 were considerably lower than 
in 1978 or 1982. This is explicable in terms of the 
fall in discharge levels allied, in the case of Ru, to 
its short half life and, for Cs, the desorption ob- 
served in laboratory experiments. Nuclide ratios in 
sediment samples yield apparent transit times for 
the transport of nuclides in the survey area of 1.7- 
3.7 years. These times are generally greater than 
those obtained from sediments in the more distant 
Solway Firth and Ravenglass Estuary. It is sug- 
gested that they reflect fairly intense bioturbation 
causing mixing of relatively recent effluent with 
that from earlier discharges. This is supported by 
structures observed in X-radiographs of box cores, 
and abundant burrowing benthos and by interpre- 
tations of nuclide profiles and radiocarbon dating 
of sediment cores by other workers. A lag effect, 
of up to two years across the survey area, appears 
to be superimposed on that due to mixing. (Au- 
thor’s abstract) 
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CHARACTERISTICS OF THE SORPTION OF 
CHLOROTHALONIL AND AZINPHOS- 
METHYL TO A SOIL FROM A COMMERCIAL 
CRANBERRY BOG, 

Cook Coll., New Brunswick, NJ. Dept. of Envi- 
ronmental Science. 

S. Reduker, C. G. Uchrin, and G. Winnett. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 5, p 633-641, 
November 1988. 8 fig, 2 tab, 8 ref. N.J. Dept. 
Environ. Protection, Contract C-29154. 


Descriptors: *Cranberries, *Bogs, ‘*Pesticides, 
*Path of pollutants, *Groundwater pollution, 
*New Jersey, Sorption, Soil contamination, Soil 
water, Insecticides, Fungicides. 


Given the close proximity of the ground to 


Sources Of Pollution—Group 5B 


other marine environments. It is important to 
know what bacterial transformations of mercury 
have been taking place and of the volatilization of 
various mercury compounds by these bacteria. 
Tables in the article detail the total mercury con- 
centration, the percentage of methylmercury-re- 
sistant bacteria for the total bacterial counts in the 
sediments, the percentage and generic composition 
of the methylmercury-volatilizing bacteria, and the 
volatilization of mercury compounds by the meth- 





the soil surface in cranberry bogs and the fact that 
the bulk of New Jersey’s commercial bogs are 
located in the Cohansey aquifer recharge area, the 
oe for contamination of sections of the aqui- 
er by insecticide and fungicide usage is very cee’ 
This paper describes the sorptive characteristics o 
2,3,4,5 tetrachloroisophthalonitrile (chlorothaloni!) 
and O,O-dimethy]-S-((4-oxo-1,2,3-benzotriazin- 
3(4H)-yl)methyl) phophorodithioate (Azinphos- 
Methyl) on soil of the Cohansey aquifer located in 
the southern New Jersey Coastal Piain. Soil 
column studies were performed and the column 
effluents were collected continuously and extract- 
ed every twelve hours. Very little (less than 22 
percent) of the adsorbed mass of each chemical 
tested was recovered. This suggests that the sorp- 
tive processes are not totally reversible. Simplified 
models were tested for their ability to predict the 
observed data. In general, the models had serious 
difficulties in matching the data with the result that 
significant parameter modification had to be per- 
formed in order to obtain acceptable correspond- 
ence. (VerNooy-PTT) 
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HEXACHLOROPHENE DISTRIBUTIONS IN 
ESTUARINE SED 

H. R. Beller, and B. R. T. Simoneit. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 5, p 645-650, 
November 1988. 2 fig, 13 ref. 


Descriptors: *Bactericides, *Path of pollutants, 
*Estuaries, *Sediments, *Pesticides, Pesticide resi- 
dues, Phenolic pesticides, Organic matter, Humic 
acids, Hexachlorophene. 


The distribution of hexachlorophene (HCP) in 
sediments collected from two East coast sites was 
observed during or after 1980 (eight years after the 
U.S. FDA ban). Data were not collected on spatial 
distributions of HCP; rather, geochemical data 
were collected on the distribution of HCP among 
different organic matter fractions of sediment sam- 
ples. The detection of HCP was an unexpected 
result of a study designed to describe the distribu- 
tion of three classes of organic compounds among 
the following three sedimentary organic matter 
fractions: (1) free lipids, or solvent-extractable or- 
ganic matter; (2) humic acid, or base-soluble, acid- 
insoluble organic matter; and (3) humin, or refrac- 
tory organic matter that is not soluble in solvent, 
base, or acid. HCP was detected only in humic 
acid fractions of the two samples in which it was 
observed. Thus, HCP can bind strongly to organic 
matter and — to be highly resistant to degra- 
dation in that (VerNooy-PTT) 

W89-03196 


eee OF MERCURY COM- 
POUNDS BY METHYLMERCURY-VOLATIL- 
IZING BACTERIA IN MINAMATA BAY SEDI- 


MENT, 

National Inst. for Minamata Disease, Minamata 
(Japan). Dept. of Basic Medical Science. 

K. Nakamura, T. Sakata, and H. Nakahara. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 5, p 651-656, 
November 1988. 4 tab, 18 ref. 


Descriptors: *Methylmercury, *Mercury, *Marine 
bacteria, *Bacteria, *Biotransformation, Sediments, 
Water pollution effects, Volatility, Japan, Metabo- 
lism, Path of pollutants, Heavy metals. 


Minamata Bay has been heavily polluted by high 
mercury concentrations and mercury still exists in 
the sediments of the Bay. The population of mer- 
cury-resistant bacteria in the sediments of Mina- 
mata Bay is larger than that in the sediments of 
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y-volatilizing bacteria. Methylmercury is 

not detectable i in the sediment of Minamata Bay. 

a em cage i sa bacteria may play 
rtant role in the mercury cycle of Mina- 
y. (VerNooy-PTT) 
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DDT RESIDUES IN SEDIMENTS FROM THE 

BAY OF BENGAL, 

National Inst. of Oceanography, Panaji (India). 
Oceanography Div. 

A. Sakar, and R. Sen Gupta. 

Bulletin of Environmental Contamination and 

Toxicology BECTA6, Vol. 41, No. 5, p 664-669, 

November 1988. 2 fig, 1 tab, 10 ref. 


Descriptors: ‘*Marine sediments, *Sediments, 
*DDT, *Pesticides, *Pesticide residues, Halogenat- 
ed pesticides, Pollutants, Path of pollutants, India. 


In developing countries like India organochlorine 

especially DDT are extensively being 
used in agriculture and vector control programs. 
The cumulative effects of these chlorinated pesti- 
cides over time on the coastal environment can be 
expected to be considerable. This work aims to 
assess the prevailing levels of DDT and its metabo- 
lites in the sediments from the Bay cf Bengal off 
the east coast of India. Total DDT ranged from 
0.02-0.49 _ with a mean value of 0.02 ppm, 
whereas concentrations of the six metabolites 
ranged from 0.01-0.35 ppm. The variations of 
DDT and DDT metabolite concentrations at dif- 
ferent sites are discussed. (VerNooy-PTT) 
W89-03198 


DISTRIBUTION PATTERN AND REDUCTION 
OF POLYCHLORINATED BIPHENYLS (PCB) 
IN BLUEFISH POMATOMUS SALTATRIX 
(LINNAEUS) FILLETS THROUGH ADIPOSE 
TISSUE REMOVAL, 

National Marine Fisheries Service, Charleston, SC. 
Charleston Lab. 

M. Sanders, and B. L. Haynes. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 5, p 670-677, 
November 1988. 1 fig, 3 tab, 9 ref. 


Descriptors: *Tissue analysis, *Polychlorinated bi- 
phenyls, *Bluefish, *Fish, *Bioaccumulation, Adi- 
pose tissues, Path of pollutants. 


Two recent reports concluded that PCB concen- 
trations for all except some of the large bluefish 
caught along the Atlantic coast fell below the limit 
of 2 micrograms/g set by FDA. Additionally, the 
report stated, that 15.6% of the large bluefish 
contain PCB concentrations that exceed the FDA 
limit of 2 micrograms/g. The purpose of this study 
was to observe the distribution pattern of PCB in 
the various edible tissues of large (650-850 mm 
total length) bluefish. Further, it was to determine 
if the removal of adipose tissues would result in 
reduced PCB level and therefore decrease PCB 
exposure to the consumer. Differences in PCB 
ratios (% PCB per zone / % fillets per zone) were 
found in various zones of the body. A definite 
dorsal to ventral gradation in PCB ratio was ob- 
served among the zones (P < 0.05). The data 
shows that trimming those portions of fillet which 
have the highest concentrations of lipid, such as 
the skin, dorsal fat, and the bellyflap significantly 
reduces PCB concentrations (micrograms/g) by 
14-49%, with a mean of 27%. (VerNooy-PTT) 
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PHOTODECOMPOSITION OF CHLORO- 
PHENOLS IN AQUEOUS MEDIUM IN PRES- 
ENCE OF HYDROGEN PEROXIDE, 
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Technische Univ. Muenchen, Freising (Germany, 
F.R.). Lehrstuhl fuer Oekologische Chemie. 

P. N. Moza, K. Fytianos, V. Samanidou, and F. 
Korte. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 5, p 678-682, 
November 1988. 3 fig, 7 ref. 


Descriptors: *Chlorophenols, *Fate of pollutants, 
*Photodecomposition, *Degradation, *Phenols, 
*Irradiation, Oxidation, Path of pollutants, Hydro- 
gen peroxide. 


Chlorophenols occur in natural waters not only 
because they are industrial effluents from the man- 
ufacture of fungicides and herbicides, but also be- 
cause they are formed by the chlorination of waste 
waters containing phenolic compounds. Very little 
is known about the indirect processes initiated by 
naturally occurring active species of oxygen on the 
fate of higher chlorinated phenols. The objective 
of this paper was to obtain information about the 
reactivity and degradation products of monochlor- 
ophenol (2-chlorophenol), dichlorophenol (2,4- 
dichlorophenol) and trichlorophenol (2,4,6-trich- 
lorophenol) with hydroxy radicals generated in 
aqueous solutions by photolysis of hydrogen per- 
oxide at wavelength > or = 290 nm. Degradation 
data obtained demonstrated that the photolysis of 
chlorophenols was strongly enhanced by hydrogen 
peroxide. 2-Chlorophenol, 2,4-dichlorophenol and 
2,4,6-trichlorophenol disappears nearly 80%, 95% 
and 100% respectively in presence of 55 ppm 
hydrogen peroxide in 2.5 to 3 hours. From these 
experiments it should be concluded that indirect 
processes initiated by OH radicals play an impor- 
tant role in the photolysis of chlorinated phenols 
leading to polyhydroxy, carbonyl, and dehalogen- 
ated products which might bear some relevance to 
toxic effects to aquatic life. (VerNooy-PTT) 
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FATE AND EFFECTS OF XANTHATES IN 
LABORATORY FRESHWATER SYSTEMS, 
Wuhan Inst. of Hydrobiology (China). 

For primary bibliographic entry see Field 5G. 
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ACCUMULATION OF CADMIUM BY RAIN- 
BOW TROUT, SALMO GAIRDNERI, DURING 
EXTENDED EXPOSURE, 

Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

M. A. Giles. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 6, p 1045-1053, June 
1988. 6 fig, 4 tab, 36 ref. 


Descriptors: *Bioaccumulation, *Cadmium, 
*Trout, *Population exposure, *Fish populations, 
*Water pollution effects, Heavy metals, Trace ele- 
ments, Fish physiology, Zinc. 


Adult rainbow trout, Salmo gairdneri, were ex- 
posed to 3.6 and 6.4 micrograms Cd/L for 178 
days. Cadmium accumulated most rapidly in gill 
tissue that became saturated at levels 100-fold 
higher than controls within 24 and 52 days in the 
high- and low-metal exposures, respectively. Liver 
cadmium increased 250- to 400-fold over the test 
period but accumulation exhibited a plateau be- 
tween 52 and 129 days followed by a rapid rise by 
178 days. Kidney cadmium increased consistently 
throughout the test period to levels approximately 
50- to 100-fold higher than control values. Cadmi- 
um in the gut and skin increased 10- and 5-fold, 
respectively, while no increase was recorded in 
white muscle. A maximum of 2.1% of the cadmi- 
um available in a commercial diet (0.2 micrograms 
Cd/g dry food) was accumulated in control fish. 
Although cadmium was not detected in the urine, 
urinary zinc excretion was elevated in trout ex- 
posed to 6.4 micrograms Cd/L such that 7 mol of 
zinc was excreted per 1 mol of cadmium accumu- 
lated during the initial 24 days of exposure. The 
whole-body burden of cadmium increased linearly 
with time in both treatments with a time constant 
of 0.366 and 0.544%/day for trout exposed to 3.6 
and 6.4 micrograms Cd/L, respectively. (Author’s 
abstract) 
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SEDIMENT RECORD OF BIOGEOCHEMICAL 
RESPONSES TO ANTHROPOGENIC PERTUR- 
BATIONS OF NUTRIENT CYCLES IN LAKE 
ONTARIO, 

Michigan Univ., Ann Arbor. Great Lakes Re- 
search Div. 

For primary bibliographic entry see Field 2H. 
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EFFECTS OF LIMING ON THE DISTRIBU- 
TION OF CADMIUM IN WATER, SEDIMENT, 
AND ORGANISMS IN A SWEDISH LAKE, 
National Swedish Environment Protection Board, 
Solna. Trace Metal Lab. 

P. Andersson, and H. yi a 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 7, p 1154-1162, July 
1988. 9 fig, 38 ref. 


Descriptors: *Lime, *Cadmium, *Lake sediments, 
*Lake restoration, *Acid rain effects, *Path of 
pollutants, *Midges, *Pike, Larvae, Suspended 
sediments, Heavy metals, Chemical properties, 
Population exposure, Chemical degradation, Oxi- 
dation-reduction potential, Organic matter. 


The cadmium concentrations in water, sediment, 
suspended particles, a free-swimming insect larva 
(Chaoborus), a sediment-bound insect larva (Chir- 
onomus), and liver of northern pike (Esox lucius) 
before and after liming operations in Lake Langs- 
jon, Sweden, were studied. In accordance with the 
higher pH levels obtained in the lake water after 
the limings, cadmium concentration decreased in 
the water but increased in the sediment. Cadmium 
concentration in fish liver and Chironomus de- 
creased after the limings whereas the concentra- 
tion in Chaoborus larvae increased after the first 
liming. Possible mechanisms are discussed; for in- 
stance, the redox potential of the sediment can 
influence Cd mobility. The addition of lime might 
cause an increased degradation of organic matter 
and more reduced conditions, which would make 
Cd less soluble and less potentially available. The 
Cd concentration in sediment-bound burrowing 
Chironomus larvae is probably influenced mostly 
by conditions in deeper layers of sediment in con- 
trast with the Cd concentration in Chaoborus, 
which is influenced by conditions in the bottom 
water and surface sediment. (Author’s abstract) 
W89-03224 


GROWTH, FECUNDITY, AND ENERGY 
STORES OF WHITE SUCKER (CATOSTOMUS 
COMMERSONI FROM LAKES CONTAINING 
ELEVATED LEVELS OF COPPER AND ZINC, 
Waterloo Univ. (Ontario). Dept. of Biology. 

For primary bibliographic entry see Field 5C. 
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EFFECTS OF TEMPERATURE, SALINITY 
AND SEAGRASS SPECIES ON THE UPTAKE 
OF LEAD(D FROM SEAWATER BY EXCISED 
LEAVES, 

Deakin Univ., Melbourne (Australia). Div. of 
Chemical and Physical Sciences. 

A. M. Bond, V. Reust, H. A. Hudson, K. R. 
Arnup, and P. J. Hanna. 

Marine Chemistry MRCHBD, Vol. 24, No. 3/4, p 
253-260, August 1988. 4 fig, 21 ref. 


Descriptors: *Temperature effects, *Salinity, *Sea 
grasses, *Lead, *Path of pollutants, Seawater, Iso- 
tope studies, Lead radioisotopes, Water tempera- 
ture, Plant physiology, Radioactive tracers, Ion 
exchange, Leaves, Heavy metals, Radiotracers. 


The dynamics of the uptake of leaves of seagrass 
species has been investigated by 210Pb radiotracer 
techniques. The uptake of Pb from aqueous media 
per unit area of leaf by the seagrass Zostera muel- 
leri depended on temperature and salinity. Uptake 
was positively correlated with temperature. Pb 
uptake was greatest in distilled water and least in 
salinities exceeding normal seawater. The profile of 
uptake varied only slightly between three of the 
species studied, namely Zostera meulleri, Hetero- 
zostera tasmanica and Halophila australis; howev- 
er, uptake by Lepilaena cylindrocarpa was consid- 
erably less than the other three species. The vari- 
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ations were examined in relation to microscopic 
anatomy especially in relation to possible mecha- 
nisms of the uptake of Pb by seagrass leaves. The 
results are consistent with the view that the sea- 
grass leaves act as passive ion-exchange media 
during the course of Pb uptake. (Author’s abstract) 
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MASS BALANCE OF HEAVY METALS IN THE 
SETO INLAND SEA, JAPAN, 

Government Industrial Research Inst., Chugoku, 
Kure (Japan). 

A. Hoshika, T. Shiozawa, and Y. Kitano. 

Marine Chemistry MRCHBD, Vol. 24, No. 3/4, p 
327-335, August 1988. 4 fig, 1 tab, 10 ref. 


Descriptors: *Heavy metals, *Japan, *Geochemis- 
try, *Seto Inland Sea, *Water chemistry, *Path of 
pollutants, Hydrologic models, Seawater, Zinc, 
Sedimentation, Water pollution sources, Copper. 


To discuss the geochemical and environmental be- 
havior of heavy metals in the Seto Inland Sea, the 
largest semi-enclosed coastal sea in Japan, mass 
balances of copper and zinc were studied by appli- 
cation of a simple box model using sedimentation 
rates and heavy metal contents of core sediments. 
In 1980, total sedimentary loads of copper and zinc 
over the whole area of the sea were estimated to 
be 630 and 3500 tons per year, respectively. Fur- 
ther, the sedimentary loads with and without 
human activities were estimated to be 310 and 320 
tons per year for copper and 1700 and 1800 tons 
per year for zinc. Total inputs of copper and zinc 
into the sea in 1980 were estimated to be 870 and 
4250 tons per year, about half of this being the 
result of human activities. Seventy percent of the 
copper input and eighty percent of the zinc input 
are taken into the sediments. Mean residence times 
of the copper and zinc in the sea are calculated to 
be about 0.3 and 0.2 years, respectively. Since 
these values are relatively small compared to the 
mean residence time of the seawater (0.9 years), 
copper and zinc supplied to the sea are considered 
to be accumulated rapidly in the sediments. (Au- 
thor’s abstract) 
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WATERS, 

For primary bibliographic entry see Field 7A. 
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PROBABILITY DISTRIBUTION FOR CRITI- 
CAL DO LOCATION IN STREAMS, 

Wyoming Water Research Center, Laramie. 
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MOVEMENT OF CARBOFURAN 
CIDE) IN SOIL COLUMNS, 

Aligarh Muslim Univ. (India). Dept. of Biology. 
K. Kumari, R. P. Singh, and S. K. Saxena. 
Ecotoxicology and Environmental Safety 
EESADYV, Vol. 16, No. 1, p 36-44, August 1988. 3 
fig, 8 tab, 20 ref. 
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Descriptors: *Pesticides, *Nematicides, *Carbo- 
furan, *Path of pollutants, *Adsorption, Silt, 
Loam, Soil water. 


Adsorption and movement of carbofuran (a sys- 
tematic nematicide) were studied using two Indian 
soils (clay loam and silt loam) of alluvial origin. 
Equilibrium adsorption coefficient (K) values 
measured using a batch-slurry techniques follows 
the order clay loam > silt loam soil. The distribu- 
tion coefficients (K sub d) for both the soils in 
batch adsorption as well as in columns were also 
calculated. Carbofuran movement in soil columns 
during water infiltration in both air-dried and 
water-saturated columns was estimated. The order 
was anticipated from K and K sub d values. A 
larger amount of water was needed for leaching 
the carbofuran to 152 cm in clay loam soil than in 
silt loam soil. Carbofuran appears to increase in 
drier soils and in finer textured soils. (Author’s 
abstract) 
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ASBESTOS-CONTAMINATED DRINKING 
WATER: ITS IMPACT ON HOUSEHOLD AIR, 
New York State Dept. of Health, Albany. Wads- 
worth Center for Labs. and Research. 

J. S. Webber, S. Syrotynski, and M. V. King. 
Environmental Research ENVRAL, Vol. 46, 
No.2, p 153-167, August 1988. 3 fig, 6 tab, 20 ref. 


Descriptors: *Asbestos, *Drinking water, *Air pol- 
lution, *Air-water interfaces, *Water pollution ef- 
fects, *Carcinogens, *Path of pollutants, Water 
pollution, Electron microscopy. 


Asbestos contamination in excess of 10 billion 
fibers/liter was detected in a community’s drinking 
water. To assess the possibility of waterborne as- 
bestos becoming airborne, air samples were col- 
lected from impacted houses receiving contaminat- 
ed water from three control houses. Collected 
within each house were three samples on 0.6 
micron-pore Nuclepore filters and three samples 
on 0.8 micron-pore Millipore filters. in addition, 
bulk samples suspect material and water samples 
were collected. Mean waterborne asbestos concen- 
trations were 24 million fibers/liter in the impacted 
houses versus only 1.1 million fibers/liter in the 
control houses. Transmission electron microscopy 
revealed that airborne asbestos concentrations 
were highest in impacted houses, with airborne 
asbestos concentrations positively correlated with 
waterborne concentrations. For fiber and mass 
measurements on both filter types, airborne asbes- 
tos concentrations were significantly higher in the 
impacted houses: mean concentrations in the im- 
pacted houses were 0.12 fibers/cu cm and 1.7 ng/ 
cu m on Nuclepore filters and 0.053 fibers/cu cm 
and 2.3 ng/cu m on Millipore filters versus only 
0.037 fibers/cu cm and 0.31 ng/cu m on Nuclepore 
filters and 0.0077 fibers/cu cm and 0.14 ng/cu m 
on Millipore filters from control houses. Also de- 
tected in the air samples form impacted houses 
were clusters of chrysotile, often with several hun- 
dreds of fibers. When estimates of these individual 
fibers were added to the total fiber count, the 
difference between the impacted and control 
houses became even greater. The increased con- 
centrations in impacted houses were due primarily 
to short fibers. Bulk samples did not reveal likely 
materials within impacted houses to account for 
these differences. Thus high levels of waterborne 
asbestos were apparently the source of increased 
concentrations of airborne asbestos within these 
houses. (Author’s abstract) 

W89-03299 


CONCENTRATION OF MYCOBACTERIUM 
AVIUM BY HOSPITAL HOT WATER SYS- 
TEMS, 

Harvard Medical School, Boston, MA. Dept. of 
Anaesthesia. 

G. C. du Moulin, K. D. Stottmeier, P. A. Pelletier, 
A. Y. Tsang, and J. Hedley-Whyte. 

Journal of the American Medical Association 
JAMAA, Vol. 260, No. 11, p 1599-1601, Septem- 
ber 16 1988. 3 tab, 17 ref. EPA Cooperative Agree- 
ment CR-812787-01-0 and NIH Contract AI-52574. 


Descriptors: *Hospitals, *Mycobacterium, *Path 
of pollutants, *Bacterial analysis, *Water analysis, 
Public health, Acquired immunodeficiency syn- 
drome, Water sampling. 


Water from 34 sites on two temporarily vacant 
hospital floors was analyzed for the presence of 
mycobacteria. These sites included 18 cold taps 
and 16 hot water taps, including shower heads. A 
total of 14 sites (41%) demonstrated the presence 
of Mycobacterium avium as confirmed by bio- 
chemical characterization, DNA/rRNA probe 
analysis, and seroagglutination. Of positive sites, 11 
were hot water sources with an average tempera- 
ture of 55 C and yielding up to 500 colony-forming 
units per 100 ml. Seven of 11 strains analyzed for 
glycolipid antigens were identified with the type 4 
serovar, the preponderant serovar of M. avium in 
patients with acquired immunodeficiency syn- 
drome from the Boston area. Potable hot water 
systems, particularly those that generate aerosols, 
may contain concentrations of M.yyy avium great- 
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er than those found in cold water systems and 
could serve as an environmental source for coloni- 
zation and infection of immunocompromised per- 
sons. (Author’s abstract) 

W89-03304 


CHRONIC EFFECTS OF CONTAMINATED 
SEDIMENT ON DAPHNIA MAGNA AND 
CHIRONOMUS TENTANS, 

Corvallis Environmental Research Lab., OR. 

For primary bibliographic entry see Field 5C. 
W89-03312 


PESTICIDES IN FISH TISSUE AND WATER 
FROM TUTTLE CREEK LAKE, KANSAS, 
Kansas Dept. of Health and Environment, Topeka. 
Div. of Environment. 

J. A. Arruda, M. S. Cringan, W. G. Layher, G 
Kersh, and C. Bever. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 4, p 617-624, 
October 1988. 1 fig, 3 tab, 8 ref. 


Descriptors: *Pesticides, *Pollutant identification, 
*Kansas, *Tissue analysis, *Bioaccumulation, 
*Lakes, Chlorinated hydrocarbons, Tuttle Creek 
Lake. 


The occurrence of pesticides in fish and water 
from Tuttle Creek Lake was studied including a 
comparison of pesticides detected from water and 
fish and a consideration of the environmental sig- 
nificance of the data. Fish samples were collected 
in April, July and October, 1985 using gill nets. 
Common carp and white bass were selected as 
examples of a bottom feeder and an open water 
predator, respectively. Although atrazine, alachlor, 
and metolachlor were the major pesticides detect- 
ed in water, none of these pesticides were detected 
in fish tissue. Chlordane, dieldrin, heptachlor epox- 
ide and DDT metabolites, however, were present 
in the lake and were detected in tisues of both 
species in equal amounts; alpha-BHC was slightly 
higher in carp. Differences in concentration corre- 
lated with higher concentration in the upper lake. 
The failure to detect atrazine in fish tissue may 
have been due to a real lack of significant bioaccu- 
mulation. While the levels of atrazine found in the 
lake are above the levels thought to impair plants, 
there was no demonstration of significant impacts 
to fish physiology, reproduction, or survival of 
eggs or fry. (Miller-PTT) 

W89-03317 


ORGANIC CONTAMINANTS IN ISOLATED 
LAKES OF SOUTHERN LABRADOR, 
CANADA, 

Department of the Environment, London (Eng- 
land). Water Engineering Directorate. 

D. M. Lockerbie, and T. A. Clair. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 4, p 625-632, 
October 1988. 1 fig, 4 tab, 8 ref. 


Descriptors: *Organic compounds, *Canada, 
*Lakes, *Path of pollutants, Tissue analysis, Water 
pollution, Lake sediments, Lipids, Fish. 


From 1980 to 1984, the Water Quality Branch of 
Environment Canada studied the chemical quality 
of the aquatic ecosystems straddling the Labrador 
and Quebec border in northeastern Canada. The 
object of the work was to get baseline information 
on the aquatic resources of potential hydroelectric 
development sites. Measurable levels of organic 
contaminants were found in areas isolated from 
any major human activity. The results of the 
survey of five transboundary basins are reported. 
Long-range atmospheric transport into northeast- 
ern Canada of long-lived organic contaminants is 
occurring. The most water-soluble compounds are 
found most commonly in lake water, while the 
least water-soluble are found in lake sediments and 
fish. Though no data are available to determine 
what sediment characteristics control contaminant 
levels, percent tissue lipid content of four fish 
species from two of the lakes correlated well with 
tissue burden. Study of tissue contaminant loads 
from the other three lakes shows that the highest 
concentrations are located in livers, corresponding 
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with the data from the two lakes where lipid 
content was measured. (Miller-PTT) 
W89-03318 


LAGRANGIAN-EULERIAN APPROACH TO 
MODELING HYDROGEOCHEMICAL TRANS- 
PORT OF MULTI-COMPONENT SYSTEMS, 
Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 

G. T. Yeh, and V. S. Tripathi. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-004738. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. CONF-8710141--4, aw 3 i 1 fig, 9 
ref. DOE Contract DE-AC05-840R2 


Descriptors: *Lagrangian equations, *Eulerian 
equation, *Advection, *Mathematical models, 
*Path of pollutants, Geochemistry, Geohydrology, 
Mathematical equations, Mathematical studies. 


For advection-dominated hydrogeochemical trans- 
port problems, negative concentration can occur 
especially in sharp front cases when traditional 
numerical methods of finite element or finite differ- 
ence are used to solve the governing equations. 
Negative concentration, in addition to being illogi- 
cal, also gives two undesired effects. First, it can 
easily tumble into nonconvergent solutions. 
Second, existing chemical equilibrium models are 
unable to deal with negative concentrations; thus 
the computation will be stymmied when negative 
concentrations occur even if they are small and do 
not affect the overall convergent solutions. Up- 
stream weighting methods can be used to circum- 
vent these problems, but only with rectangular 
grid layout. A Lagrangian-Eulerian approach is 
employed to overcome the problems of negative 
concentration. In this approach, one adopts a La- 
grangian viewpoint when dealing with the advec- 
tive terms and an Eulerian viewpoint when dealing 
with all other terms in the hydrogeochemical 
transport equations. However, in general the ficti- 
tious Lagrangian particles will not coincide with 
the grid nodes. Thus, the accuracy of the advec- 
tive step is contingent on the means by which a 
concentration value of a fictitious particle is ap- 
proximated by that of the node values surrounding 
the particle. It is shown that a linear interpolation 
is equivalent to the upstream weighting scheme 
with the Courant number less than or equal to one. 
The Lagrangian approach of the advection terms 
offers, even for the cases of a rectangular grid 
system, one advantage over the upstream weight- 
ing scheme in that the Courant number does not 
have to be less than or equal to one. This greatly 
relieves the severe restriction on the time step size 
imposed by the upstream weighting scheme. Other 
nonlinear interpolations are explored to increase 
the accuracy in the Lagrangian step of dealing 
with the advection terms. Several examples are 
used to demonstrate the utility and versatility of 
the Lagrangian-Eulerian approach to solving hy- 
drogeochemical transport problems. (Author’s ab- 
stract) 

W89-03320 


MODELING GROUNDWATER TRANSPORT 
OF DISSOLVED GASOLINE AND USING THE 
RESULTS TO EVALUATE AQUIFER RESTO- 
RATION PROCESSES, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

S. C. L. Yin, and S. Y. Chiu. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-006011. 
Price codes: A03 in paper copy, AO! in microfiche. 
Report No. CONF-8705260--1, ‘(1987). lip, 4 fig, 1 
tab, 14 ref. DOE Contract W-31-109-Eng-38. 


Descriptors: *Path of pollutants, *Groundwater 
movement, *Gasoline, *Aquifers, *Model studies, 
Solute transport, Simulation analysis, Xylene, Ben- 
zene, Organic compounds, Permeability coeffi- 
cient, Hydrocarbons. 


Solute transport models can be used to simulate 
aquifer restoration processes for groundwater con- 
taminated by dissolved gasoline. Generic aquifer 
restoration problems, representing a generalized 
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contamination case for a typical range of aquifer 
characteristics, were formulated for simulation by 
a selected solute transport model. The results of 
the simulations were used to evaluate the feasibility 
and effectiveness of aquifer restoration by pumping 
out the contaminated water. The aquifer restora- 
tion process consists of a single well located at the 
center of the contaminated area to pump the 
groundwater at constant rates of 400, 50, and 5 
for three selected aquifer cases, respectively. 
he pumping rates were selected such that the 
maximum well drawdown in all three cases is 
about 10 feet after 20 years of pumping. The 
modeling results indicate that the time of pumping 
required to reduce hydrocarbon concentrations 
down to acceptable levels is quite sensitive to 
hydraulic conductivity of the aquifer and retarda- 
tion factors of the hydrocarbons. The aquifer cases 
considered in the restoration problem had hydrau- 
lic conductivities, respectively, of 5000, 500, and 
50 gpd/sq ft. Each aquifer was assumed to be 
unconfined and to be 20 ft thick. The gasoline- 
contaminated area in each case was assumed to be 
100 ft by 200 ft, with a uniform concentration of 
hydrocarbons. The removal of two hydrocarbons 
(benzene and xylene) was simulated by the trans- 
port model. The initial concentrations of benzene 
and xylene were assumed to be 25 ppm and 10 
ppm, respectively, which appear to be typical for 
actual contamination cases. For Case 1 aquifer 
(hydraulic conductivity of 5000 gpd/sq ft) predict- 
ed hydrocarbon concentrations vs. time indicate 
that the concentration of benzene reduces to 10 
ppb after about four years of pumping. For Case 2 
aquifer (hydraulic conductivity of 500 gpd/sq ft) 
the pumping time required to reduce benzene con- 
centration to 10 ppb was found to be about 18 
years. For xylene, the Case 2 concentration could 
be reduced only to about 100 ppb after 20 years. 
For Case 3 aquifer (hydraulic conductivity of 50 
gpd/sq ft) the concentrations after 20 years could 
only be reduced to about 300 ppb for benzene and 
800 ppb for xylene. (Author’s abstract) 
W89-03321 


RATIONALE FOR THE DESIGN OF MONI- 
TORING WELL SCREENS AND FILTER 
PACKS, 

Battelle Pacific Northwest Labs., Richland, WA. 
R. Schalla, and W. H. Walters. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-005630. 
Price codes: A03 in paper copy, A01 in microfiche. 
Report No. PNL/SA-15338, January 1988. 23p, 4 
fig, 21 ref. DOE Contract DE-AC06-76RLO 1830. 


Descriptors: *Well screens, *Design standards, 
*Monitoring wells, *Filters, Wells, Filtration, Hy- 
draulic design, Aquifers, Monitoring. 


Well screens and filter packs are used extensively 
in the water well industry. Water supply wells are 
designed with large diameters to accomodate high 
capacity pumps for municipal, industrial, and irri- 
gation uses. Monitoring wells serve a different 
purpose, thus have some different design require- 
ments. Monitoring wells are used to collect 
groundwater samples for chemical evaluation and 
are typically smaller in diameter and have shorter 
screened intervals. Monitoring well design, par- 
ticularly well screens and filter packs, must meet 
specific requirements. Unlike water wells, monitor- 
ing wells usually have an artificial pack and often a 
secondary filter between the formation and well 
screen. The designs of well screens and filter packs 
are more critical for monitoring wells than for 
water wells, because monitoring wells serve as 
sampling ports in an — and must minimize 
disturbance of water chemistry and hydrology. 
Currently, screen and filter pack requirements for 
monitoring wells have been only partially ad- 
dressed by the technical community. Specific tech- 
nical requirements should include filter pack pa- 
rameters (i.e., uniformity coefficient, effective size, 
kurtosis, skewness, roundness, sphericity, and min- 
eralogy). The method of filter pack placement, 
which involves particle settling through borehole 
fluids, is also important, particularly in relation to 
the nature of the geologic materials, the slot type 
and size of the screen, and the water level in the 
well. (Author’s abstract) 
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EFFECTS OF ATMOSPHERIC POLLUTANTS 
ON FORESTS, WETLANDS AND AGRICUL- 
TURAL ECOSYSTEMS. 

For primary bibliographic entry see Field 5B. 
W89-02304 


INTERACTIONS OF SPHAGNUM WITH 
WATER AND AIR, 

Queen Mary Coll., London (England). School of 
Biological Sciences. 

For primary bibliographic entry see Field 2H. 
W89-02312 


SOURCES OF ALKALINITY IN PRECAM- 
BRIAN SHIELD WATERSHEDS UNDER NAT- 
URAL CONDITIONS AND AFTER FIRE OR 
ACIDIFICATION, 

Manitoba Univ., Winnipeg. Dept. of Botany. 

For primary bibliographic entry see Field 2G. 
W89-02313 


RESPONSES TO ACIDIC DEPOSITION IN 
OMBOTROPHIC MIRES IN THE U.K., 
Manchester Univ. (England). Dept. of Botany. 

For primary bibliographic entry see Field 5B. 
W89-02314 


STRATEGIES FOR LONG-TERM POLLUTION 
MONITORING OF THE COASTAL OCEANS, 
California Univ., Richmond. Sanitary Engineering 
and Environmental Health Research Lab. 

For primary bibliographic entry see Field 5A. 
W89-02319 


PROCEEDINGS OF THE FOCUS CONFER- 
ENCE ON SOUTHWESTERN GROUND 
WATER ISSUES. 

For primary bibliographic entry see Field 2F. 
W89-02331 


MODELING THE RESPONSE OF LAKE-AQUI- 
FER SYSTEMS TO ACID PRECIPITATION, 
New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

J. T. McCord, T. C. J. Yeh, and J. Yeh. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 165- 
179, 6 fig, 2 tab, 13 ref. 


Descriptors: *Water pollution effects, *Fisheries, 
*Lake-aquifer systems, *Acid rain, *Model studies, 
*Limnology, *Water quality, Hydrogen ion con- 
centration, Chemical reactions, Water chemistry, 
Aquifers, Groundwater. 


The occurrence of acid precipitation in the south- 
western United States is a recently recognized 
phenomena which could have significant detrimen- 
tal environmental impacts. Perhaps the most sus- 
ceptible ecosystems to continued acid loading are 
high elevation lakes and their associated fisheries. 
In the past, approaches used to quantify the effects 
of acid rain on surface waters have included empir- 
ical relationships, statistical models, and determi- 
nistic watershed models. A simple water and solute 
balance for a small basin is used to develop a 
lumped parameter model to predict groundwater 
and surface water quality as a function of time. 
The advantages of this approach over numerical 
modeling methods include: (1) the relatively simple 
calculations involved which could be performed 
using a hand-held calculator, and (2) a better un- 
derstanding gained through the analytical solution. 
The model, which is developed initially for the 
general case, is applied to predict the pH response 
of a wide variety of hypothetical lake systems to 
acid precipitation. Even when the effects of buffer- 
ing reactions in the surface waters are ignored, 
groundwater inputs can help attenuate the impacts 
of acid deposition on lake pH. However, the rela- 
tively small basin size of most of the acid-sensitive 
lakes in the southwestern U.S. tends to minimize 


the buffering effects provided by groundwater. 
(See also W89-02331) (Author’s abstract) 
W89-02341 


EFFECTS OF ACID MINE DRAINAGE ON 
GROUNDWATER QUALITY AT THE LEVIA- 
THAN SULFUR MINE, ALPINE COUNTY, 
CALIFORNIA, 

Groundwater Technology, Inc., Sacramento, CA. 
J. Sciacca, and R. Matthews. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 579- 
602, 12 fig, 2 tab, 11 ref. 


Descriptors: *Water pollution effects, *Water pol- 
lution treatment, *Acid mine drainage, *Water pol- 
lution sources, *Mine wastes, *Groundwater pollu- 
tion, Hydrogen ion concentration, Heavy metals, 
Path of pollutants, Infiltration, Geohydrology, Hy- 
drology, Aquifers, Sulfides. 


Low pH values ranging from 6.3 to 1.6 are 
common in groundwater samples collected 
throughout the tailings and open pit areas of the 
Leviathan Sulfur Mine. The distribution of pyrite 
throughout the mine site and associated low pH in 
groundwater, in part supports previous geochemi- 
cal studies linking the reaction of pyrite and 
groundwater (forming sulfuric acid) to the forma- 
tion of acid mine drainage. Throughout the mine 
site, pyrite is present as: (1) disseminated masses in 
association with elemental sulfur (ore) within the 
pit area; (2) lining vugs and disseminated in a silica- 
rich jasperoid ‘caprock’ up section of the ore body’ 
and (3) within broken fragments of (1) and (2) 
above, distributed throughout the tailings. High 
groundwater concentrations of arsenic, nickel, 
thallium and other heavy metals correspond to low 
pH values within the open pit and waste dump 
areas. Decreasing groundwater pH and increasing 
metals concentrations with depth (within the pit) 
result from the cumulative oxidation of sulfides as 
water percolates through the pit walls and floor. 
Intensified degradation of groundwater quality has 
resulted from mining practices by: (1) the destruc- 
tion of vegetation capable of removing water from 
the oxidation process; (2) creating the open pit and 
other depressions which intensified infiltration; and 
(3) increasing the surface area of pyrite exposed to 
the reaction process and distributing it across the 
groundwater basin. While a multi-million dollar 
surface water remediation system has been in- 
stalled at the site, relatively little is known of its 
impact on groundwater quality as all but one of the 
pre-existing piezometers within the open pit have 
now been destroyed during regrading operations. 
(See also W89-02331) (Author’s abstract) 
W89-02363 


WATER QUALITY DATA FOR THE BOISE 
RIVER, BOISE TO STAR, IDAHO, OCTOBER 
TO DECEMBER 1987, 

Geological Survey, Boise, ID. Water Resources 
Div. 

S. A. Frenzel, and T. F. Hansen. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-171, 1988. 
1lp, 1 fig, 2 tab, 12 ref. 


Descriptors: *Water pollution effects, *Boise 
River, *Water quality, *Benthic invertebrates, 
*Idaho, Wastewater treatment, Trace elements, 
Low flow, Artificial substrates. 


Chemical and physical data were collected at six 
and biological data at five sites on the Boise River 
between Veterans Memorial Parkway in Boise and 
Star, Idaho, from October to December 1987. Data 
were collected to determine the impact of sewage 
effluent from two Boise wastewater treatment 
plants on the water and biological quality of the 
Boise River. Similar data will be collected from 
January to March 1988 and will be published in a 
second noninterpretive report. Results of all data 
analyses will be discussed in a final interpretive 
report. (USGS) 
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AGRICULTURAL IMPACT ON GROUNDWAT- 
ER QUALITY. 

Purdue Univ., Lafayette, IN. Water Resources Re- 
search Center. 

For paeeeey bibliographic entry see Field 5B. 
W89-02549 


EFFECTS OF HEAVY METAL POLLUTION 
ON EPILITHIC BACTERIA, 

Purdue Univ., Lafayette, IN. Dept. of Biological 
Sciences. 

D. D. Ross. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-235775/ 
AS. Price codes: A03 in paper copy; AO1 in micro- 
fiche. Water Resources Research Center, Purdue 
Univ., West Lafayette, IN. Technical Report No. 
184, June 1988. 38p, 15 tab, 19 ref. Contract No. 
14-08-0001-G1421. Project No. USGS G1421-04. 


Descriptors: *Water Persea effects, *Epilithic 
bacteria, *Zinc, Periphyton ATP, Heavy metals, 
Aufwuchs, Environmental effects, Aquatic ecosys- 
tems, Biomass, Chlorophyll, Heterotrophic bacte- 
ria, Hydrogen ion concentration. 


The effects of zinc on the bacterial component of 
periphyton were studied in artificial outdoor 
streams. Parameters used to measure the response 
of aufwuchs were biomass, chlorophyll, total and 
viable bacterial numbers, ATP, heterotrophic ac- 
tivity, and bacterial resistance to zinc. In an experi- 
ment to define the dose-response relationship of 
aufwuchs to zinc, duplicate streams were dosed 
with 0.01, 0.1, 0.5, 1.0, and 10.0 ppm zinc while 
one set of streams received no zinc supplements. 
Streams were sampled at weekly intervals. A sta- 
tistically significant difference was seen with re- 
spect to all parameters between the low zinc treat- 
ments (control, 0.01, and 0.1 ppm zinc) and the 
high zinc treatments (0.1, and 10.0 ppm zinc). The 
bacterial components of aufwuchs showed the ca- 
pacity to adapt to the exposure level of zinc, but 
was inhibited by concentrations of zinc above the 
exposure level. In a second experiment, pH was 
introduced as a covariable with zinc. This experi- 
ment utilized a 2 x 3 factoral design, where the 
zinc concentrations were 0.1 and 0.5 ppm and the 
pHs were 8.5, 7.0, and 5.5. With respect to all 
parameters, zinc was significantly more toxic 
under neutral and acid conditions than under alka- 
line conditions. (Cushman-Purdue Univ., WRRC) 
W89-02552 


SOOT FROM ARCTIC HAZE: RADIATIVE EF- 
FECTS ON THE ARCTIC SNOWPACK, 
Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

For primary bibliographic entry see Field 2C. 
W89-02611 


CO2-INDUCED CHANGES IN SEASONAL 
SNOW COVER SIMULATED BY THE OSU 
COUPLED ATMOSPHERIC-OCEAN GENER- 
AL CIRCULATION MODEL, 

— State Univ., Corvallis. Climatic Research 
nst. 

For primary bibliographic entry see Field 2C. 
W89-02629 


TRANSPORT, BIOACCUMULATION, AND 
TOXICITY OF METALS AND METALLOIDS 
IN MICROORGANISMS UNDER ENVIRON- 
MENTAL STRESS, 

Gray Freshwater Biological Inst., Navarre, MN. 
For primary bibliographic entry see Field 5B. 
W89-02652 


NORTH ALABAMA WATER QUALITY AS- 
SESSMENT, VOLUME VIII - WATER QUAL- 
ITY MODELING, 

= Valley Authority, Norris. Engineering 
For primary bibliographic entry see Field 5B. 
W89-02702 


SPIRIT LAKE, MOUNT ST. HELENS, WASH- 
INGTON, LIMNOLOGICAL AND BACTERIO- 
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LOGICAL INVESTIGATIONS. FINAL 


REPORT, VOLUME I, 

Army Engineer District, Portland, OR. 

For primary bibliographic entry see Field 2H. 
W89-02709 


PESTICIDE IMPACT ON STREAM FAUNA 
WITH SPECIAL REFERENCE TO MACROIN- 


VERTEBRATES, 
Royal Holloway and Bedford New Coll., Egham 
(England). 


Cambridge University Press, New York. 1987. 275 
p- 


Descriptors: *Pesticides, *Water pollution effects, 
*Streams, *Macroinvertebrates, *Water pollution 
sources, *Path of pollutants, Chemical analysis, 
Pollutant identification, Case studies, Aquatic envi- 
ronment, Insecticides, Larvicides, Piscicides, Mol- 
luscicides, Tsetsefly, Black fly, Spruce budworm, 
Ecosystems. 


Pesticides and freshwater fauna are reviewed, with 
the discussion limited to running waters, rivers and 
streams, and to the macroinvertebrate fauna of 
these water bodies. Studies on the reactions of the 
freshwater fish are considered only in relation to 
the effects of pesticides and allied toxic chemicals 
on feeding habits of fish insofar as these are influ- 
enced by drastic changes in the availability of 
different invertebrate fis "food organisms, as meas- 
ured by changes in the composition of the stomach 
contents. Studies on pesticide impact in recent 
years have been greatly assisted by technical ad- 
vances in physicochemical methods for determin- 
ing pesticide residues in various components of the 
aquatic environment, including vegetation, silt and 
water, as well as in the aquatic organisms them- 
selves. Many widely used pesticides can now be 
detected in water at levels as low as 0.1 micro- 
grams/L. This book aims not so much to summa- 
rize or catalogue information available from pub- 
lished reports, but to examine the great variety of 
methods that have been used to provide this basic 
knowledge. Three as of pesticide contamina- 
tion are considered: the origins of the pollutants; a 
consideration of laboratory evaluation techniques; 
and a selection of case studies in which the effects 
on streams of widely used pesticides are analyzed. 
The effects are considered of insecticides used in 
control of the spruce budworm, insecticides used 
to control the tsetse fly, larvicides used to control 
black fly larvae, piscicides and molluscicides, and 
herbicides. (Lantz-PTT) 

W89-02773 


ACIDIFICATION OF FRESHWATERS, 
Aberdeen Univ. (Scotland). Dept. of Soil Science. 
For primary bibliographic entry see Field 5B. 
W89-02774 


ORGANIC CHEMICALS IN NATURAL 
WATERS: APPLIED MONITORING AND 
IMPACT ASSESSMENT, 

Alberta Environmental Centre, Vegreville. 

J. W. Moore, and S. Ramamoorthy. 
Springer-Verlag, New York. 1984, 289p. 


Descriptors: *Organic compounds, *Water pollu- 
tion effects, *Natural waters, *Water —— con- 
trol, *Water pollution sources, Path of pollutants, 
Monitoring, Fate of pollutants, Environmental ef- 
fects, Aliphatic hydrocarbons, Aromatic com- 
pounds, Pesticides, Hydrocarbons, Phenols, Poly- 
chlorinated biphenyls, Dioxin, Toxicity, Chemical 
analysis, Priority pollutants. 


This volume on monitoring and assessment of the 
impacts of chemical pollutants in natural waters 
considers organic compounds outlined in the prior- 
ity pollutant list (EPA) and Environmental Con- 
taminants Act (Canada) and includes aliphatic 
compounds, aromatic compounds, chlorinated pes- 
ticides, petroleum hydrocarbons, phenols, poly- 
chlorinated biphenyls, and polychlorinated di- 
benzo-p-dioxins. Most of these chemicals are wide- 
spread in the environment and toxic to fish and 
humans; many are mutagenic, carcinogenic, and 
teratogenic. A multidisciplinary approach is em- 
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phasized, with extensive reviews of the chemistry, 
production, uses, discharges, behavior in natural 
waters, uptake, and toxicity of organics. This is 
followed by a description of criteria for prioritiz- 
ing chemical hazards to users of aquatic 
resources. Several recommendations are made 
with the intention of improving current monitoring 
techniques. (Lantz-PTT) 

W89-02776 


yen ge OF MARYLAND STREAM PH 
AND ALKALINITY DATA: ANALYSIS OF ITS 
APPLICATION TO — THE IMPACTS 
OF ACIDIC DEPOSITI 

Versar, Inc., Columbia, = 

A. Janicki, and H. Greening. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-186309. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. AD-87-11, September 1987. 54p, 14 
fig, 5 tab, 29 ref, 3 append. 


Descriptors: *Water pollution effects, *Streams, 
*Hydrogen ion concentration, *Alkalinity, *Acid 
rain, Maryland, Chemical analysis, Water quality, 
Soil properties, Water analysis. 


Stream chemistry data were gathered from a 
number of sources to characterize the sensitivity of 
flowing waters in Maryland to acidification, as 
well as to provide baseline information for the 
design of a synoptic survey of stream chemistry 
conducted in 1987. Overall, 19% of Maryland 
streams, for which data were collected, exhibit 
mean alkalinity values of < 200 microeq/L, gener- 
ally considered to be indicative of waters sensitive 
to acidification. Minimum alkalinity values < 200 
microeq/L were found in 41% of the data sets 
examined. Mean pH values < 6.0 have been ob- 
served in about 9% of the streams for which data 
were identified. Minimum pH values less than 6.0 
were observed in 24% of the streams. For the most 
part, streams located in the Appalachian Plateau 
and Coastal Plain physiographic provinces are 
most likely to exhibit lower alkalinity ard pH 
values. Conversely, those streams found in the 
Valley and Ridge and Piedmont provinces general- 
ly exhibit conditions which indicate their relative 
insensitivity to acidification. These differences in 
stream sensitivity are closely related to the geolog- 
ic and soil characteristics of the watersheds which 
surround these streams. (Author’s abstract) 
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INTENSIVE SURVEY OF THE KISHWAUKEE 
RIVER AND ITS TRIBUTARIES, 1983 

Illinois State Environmental Protection Agency, 
Springfield. Div. of Water Pollution Control. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-188602. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. IEPA/WPC/88-009, January 1988. 
60p, 1 fig, 12 tab, 15 ref, 4 append. 


Descriptors: *Water pollution sources, *Path of 

pollutants, *Illinois, *Kishwaukee River, *Water 

quality, *Water pollution effects, Macroinverte- 

brates, Fish, Sediment, Ecosystem, Coliforms, 

Iron, Cyanide, Fluoride, Conductivity, Copper, 

ace Silver, Phosphorus, Suspended solids, 
ivers 


Twenty-five stations on the Kishwaukee River and 
tributaries were sampled for water and sediment 
quality, macroinvertebrates, fish and habitat in 
1983. From these data, environmental quality was 
summarized utilizing various indices including 
water quality (WQI), macroinvertebrates (MBI), 
fish (AIBI), and habitat (PIBI). Individual stations 
were evaluated for degree of support of aquatic life 
and classified according to the biological stream 
classification system used for Illinois streams. All 
mean index values indicated good to very good 
environmental conditions providing full aquatic 
life use at 22 of 25 stations (88%). Mean index 
values were 24.1 (WQI) for water, 5.3 (MBI) for 
macroinvertebrates, 45 (AIBI) for fish and 44 
(PIBI) for habitat. According to the biological 
stream classification system, 56% of the stations 
were classified as B (highly valued aquatic re- 
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source), 20% as A (unique aquatic resource) and 
24% as C (moderate aquatic resource). Based on 
water quality index (WQI) values, total phospho- 
rus and total suspended solids are the primary 
water quality problems in the basin. Total suspend- 
ed solids, fecal coliform and total iron levels in the 
Kishwaukee basin were more related to nonpoint 
sources, while elevated levels of total phosphorus, 
cyanide, fluoride, conductivity, copper and mercu- 
ry were associated with point source discharges. 
Overall, there were minimal water quality prob- 
lems in the Kishwaukee basin. Kishwaukee basin 
sediments had the highest mean concentrations of 
Kjeldahl nitrogen and iron and the second highest 
levels of volatile solids, chemical oxygen demand 
(COD) and manganese in northern Illinois stream 
sediments. (Lantz-PTT) 
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AMBIENT WATER QUALITY CRITERIA FOR 
CHLORIDE - 1988, 

Environmental Research Lab., Duluth, MN. 

For primary bibliographic entry see Field 5G. 
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SURVEY OF SENSITIVITY OF SOUTHERN 
CALIFORNIA LAKES TO ACID DEPOSITION, 
California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 

J. M. Melack, and F. Setaro. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-1822654. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Final Report, September 30, 1986. 73p, 5 fig, 27 
tab, 39 ref, append. California Air Resources 
Board Contract A3-107-32. 


Descriptors: *California, *Surveys, *Water pollu- 
tion effects, *Lakes, *Acid rain, Seasonal variation, 
Chemical analysis, Hydrogen ion concentration, 
Alkalinity, Calcium, Magnesium, Sodium, Potassi- 
um, Nitrates, Sulfates, Chlorides, Silica, Nutrients, 
Aluminum, Iron, Manganese, Ice. 


During 1985-1986 solute composition of 23 Califor- 
nia lakes and ponds and of streams entering the 
lakes was determined. The strategy was to sample 
the same waters during the autumn and under ice 
or soon after ice out and to evaluate the necessity 
of sampling at multiple stations and from more 
than one depth. Chemical parameters measured 
included pH, alkalinity, conductance, major ca- 
tions (calcium, magnesium, sodium, and potassi- 
um), major anions (nitrate, sulfate, chloride), silica, 
nutrients (ammonium and phosphate), total and 
total dissolved nitrogen and phosphorus, and total 
and dissolved levels of aluminum, iron, and manga- 
nese. Coastal ponds and low elevation (<1700 m) 
lakes exhibited circumneutral to alkaline pH, high 
alkalinity (500-600 microeq/L) and high levels of 
dissolved ions (20-150 millieq/L). Among the high 
altitude (> 1800 m) lakes, pH was circumneutral to 
slightly acid and alkalinity was low (16-338 mi- 
croeq/L). Insignificant spatial variation in pH, al- 
kalinity and dissolved constituents was observed in 
these lakes during September-October 1985 and 
July-August 1986. Under ice cover in May 1986 
lakes had vertical differences in alkalinity and 
other constituents. Dissolved and total nutrient 
determinations for Sierra Nevada lakes suggested 
that the availability of nitrogen is greater than that 
of phosphorus. Trace element levels for total alu- 
minum (<22 microgm/L), total iron (< 73 mi- 
crogm/L), and total manganese (< 11 microgm/L) 
were very low in autumn 1985, increased slightly 
under ice-cover (but were less than 81, 390, 17 
microgm/L, respectively) and were somewhat 
higher than the previous autumn in July-August 
1986 for high altitude lakes with aluminum exhibit- 
ing the greatest and manganese the smallest 
change. Levels of chemical constituents in lakes 
sampled previously (1981 through 1984) or moni- 
tored by other surveys were within range of values 
observed. (Author’s abstract) 
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HEALTH AND ENVIRONMENTAL EFFECTS 
PROFILE FOR _1,2,3,4,5-PENTA-BROMO-6- 
CHLOROCYCLOHEXANE. 


Environmental Protection Agency, Cincinnati, 


OH. Office of Research and Development. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-182225. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/600/X-85/402, June 1985. 55p, 
15 tab, 42 ref, append. 


Descriptors: *Pentabromochlorocyclohexane, 
*Environmental effects, *Public health, *Water 
pollution effects, Fathead minnows, Bioassay, 
Daphnia, Toxicity, Bioaccumulation, Path of pol- 
lutants. 


The chemical, 1,2,3,4,5-pentabromo-6-chlorocyclo- 
hexane, is also known by the synonyms PBCC and 
pentabromochlorocyclohexane. The trade name 
for the product made commercially by Dow 
Chemical is FR-651. Pentabromochlorocyclohex- 
ane entering the aquatic environment may be ex- 
pected to adsorb significantly to sediment and sus- 
pended particulate matter where, based on soil 
degradation studies, rapid biodegradation may 
occur. Photolysis may play some role, but the 
degree of importance is not clear. Volatilization 
will occur at a slow, and perhaps, unimportant 
rate. Aquatic organisms exposed to pentabromoch- 
lorocyclohexane can be expected to strongly 
bioaccumulate the compound. In the soil environ- 
ment, pentabromochlorocyclohexane can be ex- 
pected to be tightly sorbed (with insignificant 
leaching) and be quickly biodegraded. Pentabro- 
mochlorocyclohexane (FR-651A) at 20 mg/L had 
no observable adverse effects on fathead minnows 
during a static 96-hr bioassay. Following 72-hr 
exposures, 2.0 mg/L was reported as the maximum 
safe level of pentabromochlorocyclohexane for the 
lake emerald shiner, although some mortality oc- 
curred at 3.0 mg/L. In 48-hr toxicity tests of 
pentabromochlorocyclohexane (FR-651A) on the 
freshwater crustacean, Daphnia magna, at a level 
<1.0 mg/L, no adverse effects were observed. 
Based on the log octanol-water partition coeffi- 
cient of pentabromochlorocyclohexane, a BCF 
(biocontration factor) of 2400 for trout muscle was 
estimated. Pertinent guidelines and standards were 
not located in the available literature. (Lantz-PTT) 
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HEALTH AND ENVIRONMENTAL EFFECTS 
PROFILE FOR PHENYLENEDIAMINES. 
Environmental Protection Agency, Washington, 
DC. Office of Health and Environmental Assess- 
ment. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-182191. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. EPA/600/X-85/113, April 1985. 65p, 
11 tab, 90 ref, 4 append. 


Descriptors: *Phenylenediamine, *Environmental 
effects, *Public health, Organic compounds, Fate 
of pollutants, Photolysis, Photooxidation, Leach- 
ing, Path of pollutants. 


Phenylenediamine is the generic name for a large 
number of substituted diaminobenzenes. Unless 
specifically stated, the name, phenylenediamine, 
when used in this document, refers only to the 
unsubstituted three isomeric phenylenediamines, o- 
diaminobenzenes (1,2-benzenediamine), m-diamino- 
benzene (1,3-benzenediamine) and p-diaminoben- 
zene (1,4-benzenediamine). Based on the available 
information specific to phenylenediamines and 
some generalizations concerning aromatic amines, 
the dominant fate processes for these compounds 
appear to be photolysis or photooxidation in the 
atmosphere and photooxidation and radical oxida- 
tion in water. Biodegradation may occur, but most 
studies show this to be a slow process. No informa- 
tion was available concerning the fate of phenylen- 
ediamines in soil; however, leaching is expected to 
be important. It was reported in an abstract of a 
Russian study that solutions of 1, 5 and 10 mg/L p- 
phenylenediamine were toxic to 100% of Daphnia 
in 25 hrs allowed to stand for 5-6 days, but the 10 
mg/L solution was toxic to 50%. (Lantz-PTT) 
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PRELIMINARY ENVIRONMENTAL ASSESS- 
MENT OF THE CONTAMINATION ASSOCI- 
ATED WITH LAKE CALUMET, COOK 
COUNTY, ILLINOIS, 


Illinois State Water Survey Div., Savoy. Hazard- 
ous Waste Research and Information Center. 

For primary bibliographic entry see Field 5B. 
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CAUSES OF WETLAND LOSS IN THE COAST- 
AL CENTRAL GULF OF MEXICO. VOLUME 2: 
TECHNICAL NARRATIVE. 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 4C. 
W89-02878 


CAUSES OF WETLAND LOSS IN THE COAST- 
AL CENTRAL GULF OF MEXICO. VOLUME 3. 
APPENDICES. 

Louisiana State Univ., Baton Rouge. Coastal Ecol- 
ogy Lab. 

For primary bibliographic entry see Field 4C. 
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BIOLOGICAL TREATMENT OF TOXIC IN- 

DUSTRIAL WASTE, 

National Environmental Engineering Research 

_ Nagpur (India). Environmental Microbiology 
Vv. 


For primary bibliographic entry see Field 5D. 
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TOXICITY OF DEGDN, SYNTHETIC-HC 
SMOKE COMBUSTION PRODUCTS, SOL- 
VENT YELLOW 33 AND SOLVENT GREEN 3 
TO FRESHWATER AQUATIC ORGANISMS, 
Johns Hopkins Univ., Shady Side, MD. Environ- 
mental Sciences Group. 

D. J. Fisher, D. T. Burton, and R. L. Paulson. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A188 766. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Final Report for Phase II, January 1987. 75p, 8 fig, 
16 tab, 42 ref, 2 append. Navy Contract N00039- 
87-C-5301 and Army MIPR85MM5505. 


Descriptors: *Water pollution effects, *Toxicity, 
*Ammunition plants, Organic compounds, Indus- 
trial wastewater, Heavy metals, Zinc, Lead, Ar- 
senic, Cadmium, Aluminum, Fish, Invertebrates, 
Hydrochloric acid, Solvents, Lethal limits, Hex- 
achlorobenzene, Perchloroethylene, Hexachloro- 
ethane, Algae. 


The acute toxicities of four munitions compounds 
to nine freshwater aquatic organisms were deter- 
mined. The munitions were solvent green 3, and 
synthetic-HC smoke combustion products which 
are a complex mixture containing zinc, cadmium, 
arsenic, lead, aluminum, carbon tetrachloride, 
perchloroethylene, hexachloroethane, hexachloro- 
benzene, and hydrochloric acid. Fish exposed to 
the four materials for 96 h included the fathead 
minnow, bluegili, channel catfish and rainbow 
trout. Invertebrates, which were exposed for 48 h, 
included the water flea, amphipod, midge larva, 
and the mayfly larva. Growth of the green algae 
Selenastrum capricornutum was also tested with all 
the compounds. The toxicity of DEGDN was 
relatively low to the nine freshwater species tested. 
Toxicity values ranged from a 5-day ECS50 
(growth) of 39.1 mg/L for S. capricornutum to a 
96 h LCSO of 491.4 mg/L for the fathead minnow. 
The dissolved components of the synthetic-HC 
smoke combustion products mixture were very 
toxic to a number of freshwater species, especially 
S. capricornutum, rainbow trout, and water flea. A 
test solution containing only 5.6% of a stock mix- 
ture of these components caused both an algistatic 
and algicidal effect on the alga. The rainbow trout 
and the water flea had 96 h and 48 h LCSOs of 
2.2% and 9.3% of the stock solution, respectively. 
Solvent yellow 33 and solvent green 3 were not 
toxic to seven of the nine freshwater species when 
tested at their solubility limits. (Lantz-PTT) 
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WATER QUALITY ASSESSMENT OF DOD IN- 
STALLATIONS/FACILITIES IN THE CHESA- 





PEAKE BAY REGION. PHASE Ili REPORT. 
VOLUME 1 - SUMMARY. 

Tetra Tech, Inc., Arlington, VA. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A190 073. 
Price codes: A06 in paper copy, AO! in microfiche. 
November 1987. 95p, 25 fig, 4 tab, 4 ref, append. 
Army Corps of Engineers Contract DACA 31-85- 
C-0168. 


Descriptors: *Chesapeake Bay, ‘*Industrial 
wastewater, *Water pollution effects, *Water pol- 
lution sources, *Water quality, Ecological effects, 
Organic compounds, Pesticides, Hydrocarbons, 
Heavy metals, Hazardous wastes, Wastewater stor- 
age. 


This report represents the culmination of a two- 
year, three-phase effort to determine the relative 
impact of DoD activities on the water quality and 
living resources of the Chesapeake Bay. Phase III 
applied the tested methodology to the remaining 
31 installations identified in Phase I as needing 
more detailed assessment, and summarizes impacts 
and program recommendations from an installa- 
tion, regional, and Bay-wide perspective. With the 
exception of the Naval Surface Weapons Center at 
Dahlgren, Harry Diamond Labsa - Blossom Point, 
and Aberdeen Proving Ground, the military activi- 
ties appear to play a minor role in the regional or 
far-field water quality conditions of Chesapeake 
Bay. Areas that represent ongoing problems at the 
military installations relate primarily to nonpoint 
or intermittent pollutant sources that are difficult 
to control. The discharge of toxics from poorly 
defined point and nonpoint sources (including 
abandoned waste disposal sites) is potentially the 
most important issue related to the preservation of 
water quality on or near the military installations. 
Certain toxic constituents (e.g., hydrophobic or- 
ganic compounds such as pesticides, polynuclear 
aromatic hydrocarbons, and halogenated hydro- 
carbons and inorganic compounds such as heavy 
metals) are of special concern due to the tendency 
to adsorb to sediments and to accumulate in the 
estuarine sediment bed, where benthic organisms 
are exposed over long periods of time. (See also 
'W89-02954) (Lantz-PTT) 
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WATER QUALITY ASSESSMENT OF DOD IN- 
STALLATIONS/FACILITIES IN THE CHESA- 
PEAKE BAY REGION. PHASE III REPORT. 
VOLUME 2 - OVERALL APPROACH, FIND- 
INGS AND RECOMMENDATIONS. 

Tetra Tech, Inc., Arlington, VA. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A190 074. 
Price codes: A22 in paper copy, AO1 in microfiche. 
563p, 53 fig, 744 tab, 63 ref, 4 append. Army Corps 
of Engineers Contract DAGA 31- 85-C-0168. 


Descriptors: *Water pollution effects, *Military in- 
stallations, *Water pollution sources, *Industrial 
wastewater, *Chesapeake Bay, Water quality, 
Wastewater treatment, Hazardous wastes, Storm 
runoff, Nonpoint pollution sources, Organic com- 
pounds, Pesticides, Aromatic compounds, Hydro- 
carbons, Heavy metals, Water pollution preven- 
tion. 


A two-year, three-phase study was performed to 
determine the relative impact of DoD activities on 
the water quality and living resources of the 
Chesapeake Bay. With the exception of the Naval 
Surface Weapons Center at Dahlgren, Harry Dia- 
mond Labas-Blossom Point, and Aberdeen Prov- 
ing Ground, the military activities appear to play a 
minor role in the regional or far-field water quality 
conditions of Chesapeake Bay. Areas that repre- 
sent ongoing concerns at the military installations 
relate primarily to activities that are difficult to 
control or regulate. They include: stormwater 
runoff; dispersed, intermittent sources of industrial 
(toxic) pollutants to sewage treatment systems 
and/or to storm drains (which are permitted and 
tested only for conventional pollutants); and aban- 
doned or inactive hazardous waste disposal sites. 
The discharge of toxics from poorly defined point 
and nonpoint sources (including abandoned waste 
disposal sites) is potentially the most important 
issue related to the preservation of water quality 
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on or near the military installations. Certain toxic 
constituents (e.g., hydrophobic organic compounds 
such as pesticides, polynuclear aromatic hydrocar- 
bons, and halogenated hydrocarbons and inorganic 
compounds such as heavy metals) are of special 
concern due to their tendency to adsorb to sedi- 
ment and to accumulate in the estuarine sediment 
bed, where benthic organisms are exposed over 
long periods of time. (See also W89-02953) (Lantz- 
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US. PRODUCTION OF MANUFACTURED 


GASES: ASSESSMENT OF PAST DISPOSAL 
PRACTICES, 

Research Triangle Inst., Research Triangle Park, 
NC. 

For primary bibliographic entry see Field 5E. 
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CUMULATIVE IMPACT ASSESSMENT: 
ISSUES TO CONSIDER IN SELECTING A CU- 
MULATIVE ASSESSMENT METHOD, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

E. A. Stull, M. B. Bain, J. S. Irving, K. E. LaGory, 
and R. D. Olsen. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-002859. 
Price codes: A02 in paper copy, ‘A01 i in microfiche. 
Report No. CONF-8708189-1, (1987). 6p, 18 ref. 
DOE Contract W-31-109-ENG-38. 


Descriptors: *Hydroelectric plants, *Water pollu- 
tion effects, *Environmental effects, Wildlife, Fish, 
Ecological effects. 


Because widespread interest in the subject is new, 
there are no standard or generally recognized 
methods for cumulative impact assessment. A 
method for assessing the cumulative environmental 
effects of hydroelectric development should in- 
clude procedures for (1) evaluating the combined 
effects of more than one action; (2) evaluating 
nonadditive, as well as additive, relationships be- 
tween projects; (3) assessing the combined indirect 
effect of projects on fish and wildlife populations, 
in addition to direct effects on the physical envi- 
ronment and fish and wildlife habitats; (4) assessing 
any of the 16 types of impacts to 40 species of fish 
and wildlife. (Author’s abstract) 
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PROBLEMS OF THE TOXICOLOGICAL COM- 
PATIBILITY OF HYDROGEN PEROXIDE IN 
DRINKING AND SWIMMING POOL WATER 
FOR HUMANS FROM THE PHARMACOKIN- 
ETIC AND BIOCHEMICAL POINTS OF VIEW 
(PROBLEME DER HUMANTOXIKOLOGIS- 
CHEN VERTRAGLICHKEIT VON WASSER- 
STOFFPEROXID IN BADE- AND TRINK- 
WASSER AUS BIOCHEMISCHER UND PHAR- 
MAKOKINETISCHER S ICHT), 

i Berlin (Germany, F.R.). 
Inst. fuer Wasser-, Boden- und Lufthygiene. 

H. H. Dieter. 

Zeitschrift fuer Wasser - und Abwasser Forschung 
ZWAGAQ, Vol. 21, No. 4, p 133-140, August 
1988. 1 fig, 43 ref. 





Descriptors: *Toxicity, *Disinfection, *Human pa- 
thology, *Public health, *Water treatment, *Drink- 
ing water, *Swimming pools, Morbidity, Biochem- 
istry, Enzymes, Hydrogen peroxide. 


With regard to the possible application of stabi- 
lized hydrogen peroxide as a disinfectant in drink- 
ing water and swimming pool water, the experi- 
mental and biochemical toxicology of reactive 
oxygen was examined from different points of 
view (physiological levels; acute and chronic tox- 
icity; mutagenic and carcinogenic potentials; oxi- 
dative damage of membranes; auto-immunomime- 
tic properties; physiologic protection mechanisms). 
A recommendation by the Federal Health Office 
of products that act on the basis of reactive oxygen 
as drinking and swimming pool water disinfectants 
will be possible only after the following pharmaco- 
kinetic and biochemical questions have been eluci- 
dated: (1) extent and time dependency of the diffu- 
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sive resorption of hydrogen peroxide through skin 
and mucous membranes; (2) detoxification of exog- 
enous hydrogen peroxide by skin and membrane 
enzymes in erythrocytes and peripheral organs; (3) 
extent of the formation of oxidative intermediary 
and end products from DNA, lipids, corbohyiieates 
and proteins under true exposure conditions; and 
(4) interindividual and intraindividual variation of 
the protective physiological enzymes and antioxi- 
dants. (Author’s abstract) 
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AQUATIC MACROPHYTES IN ADIRONDACK 
(NEW YORK) LAKES: PATTERNS OF SPECIES 
COMPOSITION IN RELATION TO ENVIRON- 
MENT, 


Indiana Univ. at ty Dept. of Biology. 
S. T. Jackson, and D. F. Char! 

Canadian Journal of Botany ———— Vol. 66, 
No. 7, p 1449-1460, July 1988. 6 fig, 4 tab, 91 refs. 
NSF Grants DEB 77-03907 and DEB 79-1210. 


Descriptors: *Water pollution effects, *Acidic 
water, *Lakes, *Macrophytes, *Adirondack 
Mountains, *New York, *Acid rain effects, * Acidi- 
fication, *Aquatic plants, Species composition, 
Lentic environment, Hydrogen ion concentration, 
Chemical properties, Conductivity, Alkalinity, 
Calcium, Magnesium, Sodium, Detrended corre- 
spondence analysis, Correlation analysis, Sub. 
merged plants, Emergent plants. 


A study of the vegetation of 31 small, dilute, 
unproductive lakes in the Adirondack Mountains 
shows that macrophyte species composition is pri- 
marily related to variation in pH and associated 
factors. Objectives of the study were (i) to describe 
the aquatic macrophyte floras of the lakes, (ii) to 
assess the chemical and/or other factors responsi- 
ble for between-lake differences in species compo- 
sition and richness, and (iii) to evaluate the poten- 
tial consequences of lake acidification for aquatic 
macrophyte composition. Among the lakes, sur- 
face-water pH ranged from 4.5 to 7.8; conductivity 
ranged from 11.9 to 58.7 microS/cm. Indirect ordi- 
nations of macrophyte presence/absence data were 
studied using detrended correspondence analysis 
(DCA). Submersed and floating-leaved taxa were 
analyzed separately from emergent taxa. Pearson 
product/moment correlations between each of the 
first two DCA axes and environmental! variables 
were carried out to determine the ecological fac- 
tors associated with the variation in vegetation 
identified by the ordination. Correlations between 
a axis 1 and pH-related factors (pH, alkalinity, 
my Na, Al, conductivity, elevation) were 
pote ‘or both submersed plus floating-leaved and 
emergent taxa. No significant correlations were 
found with water color, transparency, or trophic 
status indicators (total P and chlorophyll a). Be- 
tween-lake variation in composition of aquatic 
vegetation in Adirondack lakes follows a pH 4 ‘com- 
plex gradient’ of significantly interrelated varia- 
bles. Influences of elevation, morphometry, and 
substrate are secondary. The results indicate that 
acidification of softwater lakes could be accompa- 
nied by significant changes in aquatic macrophyte 
assemblages. (Shidler-PTT) 
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EFFECTS OF OZONE AND ACID RAIN ON 
WHITE PINE (PINUS STROBUS) SEEDLINGS 
GROWN IN FIVE SOILS: Il. MYCORRHIZAL 
INFECTION, 

Cornell Univ., Ithaca, NY. Dept. of Agronomy. 
H. F. Stroo, P. B. Reich, A. W. Schoettle, and R. 
G. Amundson. 

Canadian Journal of Botany CJBOAW, Vol. 66, 
No. 8, p 1510-1516, August 1988. 3 fig, 6 tab, 31 
ref. 


Descriptors: *Acid rain, *Ozone, *Air pollution 
effects, *Pine Trees, *Soil fungi, Air pollution, Soil 
types, Simulated rainfall, Roots, Acidity, Hydro- 
gen ion concentration, Plant morphology, Infec- 
tion, Synergistic effects, Nitrogen. 


Mycorrhizal infection of white pine seedlings was 
measured after 4 months of exposure to simulated 
acid rain and ozone, applied either alone or in 
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combination. Increasing rain acidity consistently 
reduced the number of mycorrhizal short roots. In 
general, infection decreased linearly versus rain 
pH. Plants exposed to simulated rain at pH 3.0 had 
approximately 20% fewer mycorrhizal roots than 
plants exposed to pH 5.6 rain. The decrease in the 
number of mycorrhizal roots was a result of de- 
creases both in the number of short roots available 
for infection and in the percentage of roots infect- 
ed. Ozone had no effect on mycorrhizal infection if 
applied 3 alternate days a week at concentrations 
ranging from 0.02 to 0.14 ppm. However, there 
were significant changes in infection in plants ex- 
posed to ozone for 5 days a week. There was no 
evidence for an interaction between the two pol- 
lutants. Percent mycorrhizal infection was highly 
correlated with seedling nitrogen concentration 
across all soil types and rain treatments. These 
observations suggest that increases in available ni- 
trogen may have been largely responsible for the 
observed effects of acid rain on mycorrhizae. (See 
also W89-03058) (Author’s abstract) 

W89-03057 


EFFECTS OF OZONE AND ACID RAIN ON 
WHITE PINE (PINUS STROBUS) SEEDLINGS 
GROWN IN FIVE SOILS: III. NUTRIENT RE- 
LATIONS, 

Boyce Thompson Inst. for Plant Research, Ithaca, 
NY. 


P. B. Reich, A. W. Schoettle, H. F. Stroo, and R. 
F. Amundson. 

Canadian Journal of Botany CJBOAW, Vol. 66, 
No. 8, p 1517-1531, August 1988. 10 fig, 5 tab, 29 
ref, append. 


Descriptors: *Acid rain, *Ozone, *Pine trees, *Nu- 
trients, *Soil types, Forest soils, Simulated rainfall, 
Litter, Leaching, Soil Chemistry, Plant physiolo- 
gy, Plant growth, Plant tissues, Leaves, Roots, 
Synergistic effects. 


Pollutant effects on nutrient relations of white pine 
were assessed for potted seedlings grown in forest 
soils. Ozone treatments consisted of frequent expo- 
sure to 0.02, 0.06, 0.10, or 0.14 ppm ozone, while 
acid-rain treatments consisted of exposure to simu- 
lated rain of pH 5.6, 4.0, 3.5, or 3.0. Plants were 
treated with all combinations of acid-rain and 
ozone levels, and treatments were administered for 
4 months. Acid rain caused significant leaching of 
Ca, Mg, K, Mn, Zn, and Cd from leaf litter on the 
soil surface, and soil Mg and K content declined as 
well. Concentrations in needles of N, P, K, Ca, 
Mn, Cd, and Cr were significantly increased as a 
result of acid-rain treatments. In roots, concentra- 
tions of N, Mn, Cd, and Cr were significantly 
elevated as a result of acid rain. Similar increasing 
but nonsignificant trends were observed for Mg, 
Zn, and Cu in needles and for P, K, Mg, Ca, and 
Cu in roots. Despite the increases in all the major 
nutrients, the nutrient weight proportions of K:N, 
P:N, Ca:N, and Mg:N generally declined in pine 
tissue as a result of acid rain. Although these 
relationships were relatively consistent for pine in 
all soils, significant differences between soils in 
response to acid rain were observed for some 
elements. Ozone had significant effects on K, Ca, 
and Mn concentrations, and interactions between 
acid rain and ozone were observed for these three 
elements. The results suggest that the effects of 
acid rain on tree nutrition may be roughly similar 
in different soils but that the effects on physiology 
and growth will be heavily influenced by prom 
soil properties. (See also W89-03057) (Author’s 
abstract) 

W89-03058 


POTENTIAL IMPACTS OF A SCENARIO OF 
CO2-INDUCED CLIMATIC CHANGE ON ON- 
TARIO, CANADA, 

Canadian Climate Centre, Downsview (Ontario). 
For primary bibliographic entry see Field 2A. 
W89-03063 


TEMPORAL RELATIONSHIP OF VIBRIO 
PARAHAEMOLYTICUS IN PATIENTS AND 
THE ENVIRONMENT, 

Shaughnessy Hospital, Vancouver (British Colum- 
bia). Div. of Microbiology. 


For primary bibliographic entry see Field 5B. 
W89-03064 


SENSITIVITY OF MEANDER LAKE TO ACID 
DEPOSITION, 

Systech Engineering, Inc., Lafayette, CA. 

C. W. Chen, S. A. Gherini, R. Munson, L. Gomez, 
and C. Donkers. 

Journal of Environmental Engineering (ASCE) 
JOEDDU, Vol. 114, No. 5, p 1200-1216, October 
1988. 9 fig, 3 tab, 23 ref. 


Descriptors: *Acid rain, *Model studies, *Lakes, 
*Acid rain, *Minnesota, Alkalinity, Meander Lake, 
Humic acids, Acidification, Integrated Lake Wa- 
tershed Acidification Study. 


Meander Lake in northeastern Minnesota was clas- 
sified as ‘extremely sensitive’ to acid deposition, 
due to its low alkalinity. The Integrated Lake 
Watershed Acidification Study model was applied 
to determine its actual sensitivity. The model was 
calibrated with observed data and then used to 
evaluate the response of the lake to various levels 
of acidic deposition. At the current deposition rate 
of 12 kg/ha/yr sulfate, the lake can maintain an 
alkalinity of 70 micro eq/] and a pH of 6.2 indefi- 
nitely. A 50% increase in sulfate deposition would 
decrease the alkalinity by 13 micro eq/l and the 
pH from 6.2 to 6.1 in 20 years. A 50% decrease in 
sulfate deposition would raise the alkalinity by 12 
micro eq/] and the pH from 6.2 to 6.3. Acidic 
deposition is largely neutralized by alkalinity from 
mineral weathering in thick mineral deposits sur- 
rounding the lakeshore. Low alkalinity is not a 
sufficient condition for a lake to be sensitive to 
acidification. Furthermore, the alkalinity of many 
Minnesota lakes may have been underestimated by 
Gran titration due to their high concentrations of 
organic acids. (Author’s abstract) 

W89-03110 


CONTAMINATED AQUIFERS ARE A FOR- 
GOTTEN COMPONENT OF THE GLOBAL 
N20 BUDGET, 

Weizmann Inst. of Science, Rehovoth (Israel). 
Dept. of Isotope Research. 

For primary bibliographic entry see Field SB. 
W89-03121 


RECENT ACIDIFICATION OF A _ LARGE 
SCOTTISH LOCH LOCATED PARTLY 
WITHIN A NATIONAL NATURE RESERVE 


AND SITE OF SPECIAL SCIENTIFIC INTER- 


EST, 

University Coll., London (England). Dept. of Ge- 
ography. 

R. J. Flower, R. W. Battarbee, J. Natkanski, B. 
Rippey, and P. G. Appleby. 

Journal of Applied Ecology JAPEAI, Vol. 25, No. 
2, p 715-724, August 1988. 5 fig, 2 tab, 32 ref. 


Descriptors: *Loch Laidon, *Lakes, *Acid rain, 
*Air pollution, *Water pollution, *Lead, *Heavy 
metals, *Scotland, Zinc, Soot, Diatoms, Nature 
reserve, Isotope studies, Lead studies, Water pollu- 
tion, Water pollution sources, Ecology, Paleolim- 
nology. 


The recent acidification history of Loch Laidon is 
reconstructed from diatom analysis of a Pb210- 
dated sediment core and the effect of atmospheric 
pollution is assessed from carbonaceous particle 
(‘soot’) and trace metal concentrations in the sedi- 
ment. Diatom analysis revealed changes in species 
composition, with the planktonic diatom Cyclo- 
tella kuetzingiana common until the mid-nineteenth 
century and Brachysira vitrea declining in the 
1940s and being replaced by acidophilous species, 
notably Tabellaria flocculosa and Eunotia veneris. 
Lead, zinc and ‘soot’ concentrations were highest 
in sediment deposited during this century, with the 
trace metals increasing from about 1850 AD and 
‘soot’ from about 1930. Loch Laidon has become 
more acid and has been affected by lead and zinc 
contamination since the mid-nineteenth century. 
Soot contamination of the sediment probably re- 
flects the national increase in oil combustion since 
the 1930s. (Author’s abstract) 

W89-03125 


INDEX OF WATER QUALITY PERMITTING 
ENVIRONMENTAL FOLLOW-UP AND AS- 
SESSMENT OF LOCAL IMPACTS (INDICE DE 
QUALITE DE L’EAU PERMETTANT LE SUIVI 
ENVIRONNEMENTAL ET LA MESURE DES 
IMPACTS LOCAUX), 

Institut National de la Recherche Scientifique, 
Sainte-Foy (Quebec). 

D. A. Cluis, Y. Lefebvre, and C. Laberge. 
Canadian Journal of Civil Engineering CJCEB8, 
Vol. 15, No. 3, p 323-333, June 1988. 7 fig, 5 tab, 13 
ref. English summary. 


Descriptors: *Water quality, *Rivers, Effluents, 
Mathematical models, Pollution index, Sampling, 
Monitoring, Quebec. 


A new local index for the evaluation of effluent 
impacts on a receiving water body is proposed; this 
index makes use of linear weighting functions cal- 
culated on the differences between the upstream 
and downstream measurements of parameters 
which are affected by specific effluents. The proce- 
dure ranks each parameter value with regard to the 
maximum and minimum values observed before 
and after the outfall. For this reason, the resulting 
values are very sensitive to local perturbations. 
Linear characteristics of the index structure allow 
simple conversion from local databases to broader 
ones, thus allowing the measure of the cumulative 
impacts downstream. This index also allows the 
comparative rating of the water quality through 
time, if the effluent is subjected to some interven- 
tion. As such, it can also contribute to the environ- 
mental follow-up of a sanitation program. If a 
hydrological basin is equipped with a monitoring 
network, the proposed methodology permits the 
use of the resulting global database to quantify 
relative impacts of different effluents, and thus 
allows a hierarchical classification of the effluents 
to be treated according to priority. The proposed 
impact index has been tested with water quality 
data obtained during one year on a bi-weekly basis 
upstream and downstream from the untreated 
sewage outfall of Sainte-Anne de la Perade (Port- 
neuf, Province of Quebec). The computed index as 
a whole is more sensitive to changes in water 
quality than individual parameters. External fac- 
tors such as river flow and temperature do not 
significantly affect the values of the index. (Au- 
thor’s abstract) 

W89-03131 


PREDICTING THE EFFECTS OF A PESTICIDE 
RELEASE TO THE RHINE RIVER, 

Iowa Univ., Iowa City. Dept. of Civil and Envi- 
ronmental Engineering. 

D. J. Mossman, J. L. Schnoor, and W. Stumm. 
Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 10, p 1806-1812, October 
1988. 11 fig, 4 tab, 16 ref. 


Descriptors: *Pesticides, *Rhine River, *Path of 
pollutants, *Rivers, *Water pollution effects, 
*Mathematical models, *Organophosphorus pesti- 
cides, Model studies, Environmental effects. 


A 1-dimensional unsteady contaminant transport 
model was applied to the Sandoz Chemical Com- 
pany spill of November, 1986, into the Rhine 
River. The model is unconditionally stable and 
included the chemical exchange from the water 
column to a fixed bed and kinetic degradation and 
transformation reactions for organic chemicals. 
Nine chemicals were calibrated to field data; the 
predominant chemicals in the spill were organo- 
phosphate pesticides. Model output provided eco- 
system exposure information and estimates of sedi- 
ment contamination. (Author’s abstract) 
W89-03159 


INTERSTITIAL WATER QUALITY OF LAKE 
TROUT SPAWNING HABITAT, 

National Water Research Inst., Burlington (Ontar- 
io). 

P. G. Sly. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 3, p 301-315, 1988. 6 fig, 7 tab, 18 ref. 





Descriptors: *Interstitial water, *Spawning, *Fish 
management, *Trout, *Silting, *Lake sediments, 
Impaired water quality, Aquatic habitats, Sub- 
strates, Lakes, Great Lakes, Oxygen requirements, 
Fish populations. 


Coarse substrates used by spawning lake trout may 
be degraded when fine sediment fills inter-particu- 
late space, and by the breakdown of organic matter 
trapped within the substrate. Comparative sub- 
strate data were obtained to show how interstitial 
conditions reflect habitat degradation, and the 
range of measured values associated with some key 
parameters. Although some spawning habitats are 
clearly degraded, the extent to which this influence 
effects reproductive success remains uncertain. 
Small dialysis chambers were placed in cobble- 
gravel substrates, at sites used by spawning lake 
trout. These were filled with nitrogen-purged dis- 
tilled water and were allowed to equilibrate with 
substrate water at depths of about 4-8 cm below 
the sediment surface. Open boxes of artificial sub- 
strate (0.25 sq m) were placed flush with this 
surface to collect bedload and deposited fines. Re- 
coveries were made at 1-week to 2-week intervals 
throughout the fall. In two Algonquin lakes where 
lake trout reproduction is successful, dissolved 
oxygen concentrations were mostly > 5 mg/L, 
dissolved CO2 was generally < 6 mg/L, and non- 
ionized ammonia was negligible. At sites in eastern 
Lake Ontario, there were great differences in 
water quality, depending upon proximity to weed 
beds and local wind/wave conditions. Low DO 
(< 0.5 mg/L) and relatively high non-ionized am- 
monia (> 30 micrograms/L) were associated with 
degradation of milfoil and, to a lesser extent, Cla- 
dophora. In the Finger Lakes, substrate quality 
was much lower in Seneca Lake (hatchery sup- 
gen lake trout stock) than in Keuka Lake (wild 
trout stock). Depression of dissolved oxygen 
followed periods of high particulate flux and this 
stress was greatest after lake trout spawning, and 
when rates of degradation are still relatively high. 
(Author’s abstract) 
W89-03172 


IN VITRO GENOTOXICITY OF CHLORINAT- 


National Public Health Inst., Kuopio (Finland). 

sy t. of Environmental Hygiene and Toxicology. 
iimatainen, and T. Grumm. 

Bulletin of Environmental Contamination and 

Toxicology BECTA6, Vol. 41, No. 5, p 712-718, 

November 1988. 15 ref, 3 tab. 


Descriptors: *Chlorination, *Mutagenicity, 
*Drinking water, *Decomposing organic matter, 
*Water treatment, *Genotoxicity, Sublethal ef- 
fects, Toxicity, Finland. 


Finnish drinking waters, processed from humus- 
rich surface water using chlorine disinfection, have 
been found to be highly mutagenic in the Ames 
test. The highest activities have been found in the 
acidic, non-volatile fraction of the water concen- 
trates using tester train TA100 without metabolic 
activation by S9 mix. The mutagenicities have 
varied between 500 and 14,000 induced revertants 
fe liter. These figures are one to two magnitudes 

gher than those reported elsewhere. Five Finnish 
drinking water samples were studied for their po- 
tency to exert genotoxic effects, sister chromatid 
exchanges and chromosome aberrations, in mam- 
malian cells in vitro (human peripheral lympho- 
cytes and Chinese hamster lung floroblasts). The 
samples induced both sister chromatid exchanges 
and chromosome aberrations in the hamster cell 
assay. Doses higher than 200 ml equivalents of 
water were cytotoxic. On the basis of these results, 
the use of humus-rich surface water as raw water 
together with chlorine disinfection, produces 
potent genotoxic substances, which represent a 
carcinogenic risk to man. (VerNooy-PTT) 
W89-03202 


ACUTE TOXICITY OF MALATHION, TETRA- 
BROMOBISPHENOL-A, AND TRIBUTYLTIN 
CHLORIDE TO MYSIDS (MYSIDOPSIS 
BAHIA) OF THREE AGES, 

Environmental Protection Agency, Gulf Breeze, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


FL. Gulf Breeze Environmental Research Lab. 
L. R. Goodman, G. M. Cripe, P. H. Moody, and 
D. G. Halsell. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 5, p 746-753, 
November 1988. 2 tab, 26 ref. 


Descriptors: *Toxicity, *Malathion, *Insecticides, 
*Phenols, *Tin, *Mysids, *Water pollution effects, 
Lethal limit, Bioassay, Median tolerance limit, Es- 
tuaries. 


Little published comparative information is avail- 
able on the affect of age on the acute sensitivity of 
Mysidopsis bahia to toxic compounds. The purpose 
of this study was to obtain information on the 
relative sensitivity of M. bahia of different ages and 
to obtain toxicity data on malathion (S-(1,2-dicar- 
See ae hate, tetra- 
bromobisphenol-A (2,2-bis(3,5-dibromo-4- 
hydroxyphenyl)propane, or TBBPA), and tributyl- 
tin chloride (TBTC). Mysids of 3 ages (< or = 1 
day, 4-5 days or 9-10 days) were ex in the 
same aquaria during flow-through 96-h acute tests 
with each of the three test compounds. TBTC was 
the most toxic, with 96-h LCSO values of 1.1 
micrograms/L for 1-d-old, 2.0 . - for 
5-d-old, and 2.2 micrograms/L for 10-d-old 
mysids. Sensitivities of the three age groups of 
mysids to malathion were the same statistically at 
3.0 for 1-d-olds, 3.1 for 5-d-olds and 2.6 for 10-d- 
olds. TBBPA was the least toxic of the com- 
pounds, with 96-h LCS50 values of 860 ug/L for 1- 
d-olds, 1100 micrograms/L for 5-d-olds, and 1200 
micrograms/L for 10-d-olds. The data demonstrate 
that age was not a large factor in the acute sensitiv- 
ity of juvenile M. ia to the compounds tested. 
(VerNooy- 
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SENSITIVITY OF BRANCHIAL MUCUS m4 
CRUDE OIL TOXICITY IN A FRESHWATER 
FISH, COLISA FASCIATUS, 

Bihar Univ., Muzaffarpur (India). Dept. of Zoolo- 


y. 

i. S. Prasad. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 5, p 754-758, 
November 1988. 11 ref, 1 fig. 


Descriptors: *Oil spills, *Toxicity, *Fish, *Crude 
oil, *Oil pollution, Water pollution effects, Fish 
physiology, Histology, Bioassay, Lethal limit, 
Gills. 


Mucous cell hyperplasia in fish is a general phe- 
nomenon associated with crude oil toxicity. Thi 

investigation has been undertaken to provide a 
better understanding of the pathogenic effects of 
crude oil on the branchial mucus of a freshwater 
fish, Colisa fasciatus. The toxicity assessment is 
based on the histochemical observations of mucous 
cells present in the epithelia of gill rakers and 
filaments. Groups of 6 fish were exposed to 200, 
500, 700, 1000 (lethal) or 1500 ppm crude oil 
solutions for 2-24 hours. Histochemical chesrve- 
tions of mucous cells were performed on the 

fin sections by using Periodic acid-Schiff ( AS), \ 
alcian blue (AB), PAS-AB combinations, toluidine 
blue (TB) and Mallory’s tri 77 stain. In 200 ppm, 
after exposing the fish for 15 days or more, almost 
no departures in the staining reactions occurs from 
those of the control fishes. In 500 ppm of crude oil 
solutions, the mucous cells react strongly with AB. 
After 96 h, the cells gradually enlarge in dimension 
and secrete copious amounts of mucus. At 1000 
ppm, lesions in the gill epithelia and curling of the 
secondary lamellae are marked. In 1500 ppm after 
24 h, the epithelia of the gill rakers as well as the 
lamellae have lost their color in PAS and/or AB. 
The mucous cells show a sharp decline in their 
density and dimension. Results obtained here sug- 
gest that the mucous cells try to attenuate the 
stress by increasing their density and secretory 
products in sublethal concentrations but this physi- 
ological adjustment seems transient when the stress 
is further increased. (VerNooy-PTT) 

W89-03204 


EFFECTS OF WATER SOLUBLE CRUDE OIL 
FRACTIONS ON CIRRAL BEAT FREQUENCY 
IN BALANUS BALANOIDES, 


119 


Effects Of Pollution—Group 5C 


Kiel Univ. (Germany, F.R.). Inst. fuer Meeres- 
kunde. 


A. Ponat. 

Bulletin of Environmental Contamination 
Toxicology BECTA6, Vol. 41, No. 5, p 959-164, 
November 1988. 2 fig, 13 ref. 


Descriptors: *Oil spills, *Toxicity, *Barnacles, 
*Crude oil, *Oil pollution, *Water pollution ef- 
fects, Median tolerance limit, Bioassay, Metabo- 
lism, Sublethal effects. 


The influence of water-soluble fractions of crude 
oil from Venezuela (Cabimas) and Saudi Arabia 
(Arabian-light) on = coos of Balanus balan- 
oides was studied. Cirral beat reflects the 

metabolic level of the barnacle and ma 

suitable indicator for sublethal pollution ef 

the organism. Barnacles were exposed to a mixture 
of 1.5 mL crude oil in 1.5 L sea water, in 1 L 
decanted off from the insoluble components of the 
oil. Both cirral beat and recovery time were influ- 


y 
Effects differed according to oil type. The water. 
soluble fraction of Cabimas oil did not change 
mean value of cirral activity of the balanids, 
paren Ae dpe nip © 8p reine a 


saoet of the belanids showed again sorenel cleral 

activity. After one day recovery, normal beat fre- 

quency were observed. By contrast Arabian-li 

oil reduced cirral activity of the balanids. One lay 
hardly recogniz: 


soluble crude oil components. (VerNooy-PTT) 
'W89-03205 


8 
A. E. Keller, R. J. Dutton, and T. L. Crisman. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 5, p 770-775, 
November 1988. 1 fig, 3 tab, 8 ref. Florida Dept. of 
Environmental Regulation Grant WM152. 


Descriptors: *Water pollution effects, *Tempera- 
ture effects, *Toxicity, *Minnow, *Herbicides, 
*Thermal stress, Growth, Survival, Bioassays. 


Hydrothol-191 is the alkylamine salt of the herbi- 
cide Endothall (7-oxabicyclo(2,2,1 2,3-di- 
carboxylic acid). It is used extensively in Florida to 
eliminate macrophyte infestations in canals and 
lakes. In order to provide chronic toxicity data on 
this compound, fathead minnows were used in the 
EPA’s subchronic toxicity test. The effects of tem- 
perature on Hydrothol toxicity was also studied. 
Groups of 10 fathead minnow were exposed i 
water at either 15 C or 25 C. feardty Paw: 
increased from 393 micrograms/L at 15 C to 
micro/L at 25 C. The 7-d LCSO pated 

233 micro/L at 15 C to 304 micro/L at 25 


Hydrothol at 25 C. Chronic toxicity values for 
survival and growth of fathead minnows were two 
(at 15 C) to six (at 25 C) times lower than those 
determined from acute tests. (VerNooy-PTT) 
W89-03206 


EFFECT OF ASSAM CRUDE ON PHOTOSYN- 
THESIS AND ASSOCIATED ELECTRON 
TRANSPORT SYSTEM IN ANABAENA DO- 
LIOLUM, 

North-Eastern Hill Univ., Shillong (India). Dept. 
of Botany. 

A. K. Singh, and J. P. Gaur. 

Bulletin of Environmental Contamination 
Toxicology BECTA6, Vol. 41, No. 5, p 716-780, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5C—Effects Of Pollution 


November 1988. 2 tab, 18 ref. 


Descriptors: *Water pollution effects, *Crude oil, 
*Oil pollution, *Anabaena, *Cyanophyta, *Algae, 
*Toxicity, Photosynthesis, Metabolism, Electron 
transport, Biochemical tests. 


Petroleum oils have been found to inhibit photo- 
synthesis (light-induced O2 evolution or 14C incor- 
poration) of laboratory cultures as well as natural 
phytoplankton populations. The influence of 
Assam crude on the photosynthetic O2 evolution 
as well as upon its electron transport system in 
Anabaena doliolum, a heterocystous blue-green 
alga (cyanobacterium), has been examined. One 
part of sterilized Assam crude was stirred with 20 
parts of sterilized culture medium, and the aqueous 
phase containing water-soluble fraction was sepa- 
rated. This solution was found to have 12.7 mg/L 
oil. The alga was exposed to 0-10 mg/L of oil. 
Though lower concentrations stimulated photosyn- 
thetic O2 evolution, higher concentrations were 
always inhibitory. The study showed that the test 
oil primarily acted upon photosystem II of the 
photosynthetic electron transport. (VerNooy- 


PTT 
W89-03207 


DIFLUBENZURON APPLICATION TO 
CITRUS AND ITS IMPACT ON INVERTE- 
BRATES IN AN ADJACENT POND, 

Central Florida Research and Education Center, 
Sanford, FL. 

A. Ali, H. N. Nigg, J. H. Stamper, M. L. Kok- 
Yokomi, and M. Weaver. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 5, p 781-790, 
November 1988. 1 fig, 3 tab, 12 ref. 


Descriptors: *Insecticides, * Aquatic animals, *Pes- 
ticides, *Invertebrates, *Diflubenzuron, *Water 
pollution effects, Citrus fruits, Ponds, Population 
density. 


In the past two decades, the insect growth regula- 
tor (IGR), diflubenzuron, has shown excellent ac- 
tivity against economically important terrestrial in- 
sects and is also highly effective against aquatic 
dipterans, such as Chaoboridae, Chironomidae, 
and Culicidae, at field rates ranging from 2.5 to 16 
ppb. Diflubenzuron, when applied directly to 
water for control of aquatic dipterans, simulta- 
neously reduces some invertebrate populations for 
short periods of time. The purpose of this study 
was to assess adverse effects on invertebrate popu- 
lations in a pond in Florida located amid citrus 
trees and receiving air-drifted diflubenzuron from 
surrounding citrus areas commercially treated for 
the control of the citrus rust mite. No apparent 
adverse effects of diflubenzuron on zooplankton 
and benthic invertebrates were seen in an exposed 
pond located amid the treatment area. The largest 
residue of 197 ppt of diflubenzuron in the ex 

pond occurred 2-days post-application, with levels 
returning to trace amounts (< 27 ppt) by day 14 
post-application. (VerNooy-PTT) 

W89-03208 


ACUTE TOXICITY OF BINARY MIXTURES 
OF FIVE CATIONS (CU(2+), CD(2+), ZN(2+), 
MG(2+), AND K(+)) TO THE FRESHWATER 
AMPHIPOD GAMMARUS LACUSTRIS (SARS): 
ALTERNATIVE DESCRIPTIVE MODELS, 
Department of Fisheries and Oceans, Winnipeg 
(Manitoba). Freshwater Inst. 

B. G. E. de March. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 4, p 625-633, April 
1988. 2 fig, 3 tab, 38 ref. 


Descriptors: *Toxicity, *Heavy metals, *Water 
pollution effects, *Amphipods, Aquatic popula- 
tions, Probit analysis, Synergistic effects, Bioassay, 
Population exposure, Model studies, Chemical 
properties, Copper, Cadmium, Zinc, Magnesium, 
Potassium, Ions, Cations. 


The combined results of 10 acute toxicity experi- 
ments, each testing the joint toxicity of two of the 
ions Cu(2+), Cd(2+), Zn(2+), Mg(2+), and 
K(+), were examined in terms of different re- 


sponse surface models that could be used to make 
decisions about limiting toxic components in mix- 
tures. The classical probit model for simple similar 
action described experimental results satisfactorily 
with a model R squared of 0.282; equations in 
which probit ®) was described directly by a linear 
combination of toxicant concentrations fit data sig- 
nificantly better, with an R squared of 0.527. Equa- 
tions with more complex linear terms and appro- 
priate weighting factors applied to the residual 
sums of squares yielded R squared values up to 
0.931. Predicted LCS0 values were midrange com- 
pared with published values. Based on the linear 
description of the probit response, K or Mg in 
combination with either of Cu, Cd, or Zn had 
additive effects, the combinations Cu and Cd, Cu 
and Zn, and Cd and Zn had more-than-additive 
effects, and Mg and K had less-than-additive ef- 
fects. The relationships between the response sur- 
faces, other described modes of joint action, the 
toxic units model, and mixture toxicity indices are 
discussed. (Author’s abstract) 

W89-03212 


EFFECT OF PH ON SPECIATION AND TOX- 
ICITY OF ALUMINUM TO RAINBOW TROUT 
(SALMO GAIRDNERD, 

Alberta Environment, Edmonton. Standards and 
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S. Ramamoorthy. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 4, p 634-642, April 
1988. 4 fig, 3 tab, 25 ref. 


Descriptors: *Hydrogen ion concentration, *Tox- 
icity, *Acid rain effects, *Water pollution effects, 
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properties, Heavy metals, Water treatment, Floc- 
culation, Alum sludge, Population exposure, Mor- 
tality, Stream biota, Lethal limit, Sludge. 


Alum (aluminum sulfate) is used in many water 
treatment plants as a flocculant. The resultant set- 
tled floc (called alum sludge) may be discharged 
into receiving waters. The effect of pH on the 
speciation of released aluminum (Al) from fresh 
sludge and Al uptake and toxicity to fish in river 
water in the presence of abiotic substrates enclosed 
in dialysis sacs is reported. Freshly precipitated 
alum sludge holds Al effectively within a wide 
range of pH (4.50-10.0); abiotic substrates compete 
with the biota as represented by fish for Al. Fish 
mortalities observed could be due to colloidal par- 
ticles and acid- and Al-induced stress at pH 4.50, to 
colloidal particles at pH 6.00, and to high alkalinity 
at pH 10.0. At pH 7-9, Al in water, present essen- 
tially as filterable nonexchangeable Al (FNEX-Al), 
was not lethal to fish. (Author’s abstract) 
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GROWTH, FECUNDITY, AND ENERGY 
STORES OF WHITE SUCKER (CATOSTOMUS 
COMMERSONID FROM LAKES CONTAINING 
ELEVATED LEVELS OF COPPER AND ZINC, 
Waterloo Univ. (Ontario). Dept. of Biology. 

K. R. Munkittrick, and D. G. Dixon. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 8, p 1355-1365, 
August 1988. 2 fig, 8 tab, 64 ref. 
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*Sucker, *Fertility, Metabolism, Fish physiology, 
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White sucker (Catostomus commersoni) were col- 
lected from lakes with elevated levels of both 
copper (13-15 micrograms/L) and zinc (209-253 
micrograms/L) and from control lakes. In all cases 
the fish reached maturity between 4 and 6 yr of 
age, and until 6 yr of age there were no differences 
in length or weight of fish collected from control 
and contaminated lakes. After this age, fish from 
contaminated sites were significantly smaller and 
shorter than those from control sites. In addition, 
female sucker from contaminated lakes failed to 
exhibit significant increases in either length or 
weight after the age of maturity. The fish from 
contaminated lakes also exhibited decreases in egg 
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size and fecundity, no significant increases in fe- 
cundity with age, and an increased incidence of 
spawning failure. The failure of female fish to 
grow significantly after maturity, and the de- 
creased energetic commitment to reproduction, 
suggests that the food base in the contaminated 
lakes was limiting the performance of the female 
sucker. These fish exhibited decreased muscle lipid 
stores, decreased serum lipid levels during the 
postspawning period, and an apparent decrease in 
visceral lipid stores during the autumn. There was 
no effect of collection site on body stores of liver 
glycogen, liver lipids, serum triglycerides, or total 
serum cholesterol. It is known that several major 
food groups were missing from the sediments of 
contaminated lakes and that sediments under water 
deeper than 5 m may be incapable of supporting 
macroinvertebrates. Most of the alterations in 
sucker growth and reproduction appear to be relat- 
ed to nutritional deficiencies as a result of the 
chronic effects of elevated sediment metals on the 
food base of the sucker. (Author’s abstract) 
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LONG-TERM SUBLETHAL ACID EXPOSURE 
IN RAINBOW TROUT (SALMO GAIRDNERI) 
IN SOFT WATER: EFFECTS ON ION EX- 
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McMaster Univ., Hamilton (Ontario). Dept. of Bi- 
ology. 
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Canadian Journal of Fisheries and Aquatic Sci- 
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Long-term sublethal acid exposure (3 mo, pH 4.8) 
in adult rainbow trout (Salmo gairdneri) acclimat- 
ed to artificial soft water (Ca(2+) = 50, Na(+) = 
50, Cl(-) = 100 microeq/L) caused transient net 
losses of Na(+) and Cl(-). Net flux rates of both 
ions were returned to control levels after 30-52 d 
of acid exposure through a new equilibrium be- 
tween unidirectional influx and efflux, where both 
were lower than control rates. K(+) balance re- 
mained negative and Ca(2+) balance at zero 
throughout the exposure. No changes in net acidic 
equivalent flux occurred, indicating the absence of 
acid-base disturbance, but ammonia excretion in- 
creased over time. Muscle K(+), Na(+), and Cl(-) 
fell and Ca(2+) increased. Plasma Na(+), Cl(-), 
and osmolality decreased, while plasma protein, 
glucose, and blood hemoglobin increased during 
the first few weeks of acid exposure. Plasma K(+) 
and Ca(2+) did not change. General stabilization 
of plasma parameters occurred in concert with the 
stabilization of Na(+) and Cl(-) flux rates, but no 
recovery to control levels was observed for any of 
them. It is concluded that despite this stabilization 
at a new steady state, rainbow trout were physio- 
logically affected in a deleterious manner by 
chronic sublethal acid exposure in soft water. (Au- 
thor’s abstract) 

W89-03226 


COPPER INTOXICATION IN CHINOOK 
SALMON (ONCORHYNCHUS TSHAWYSTS- 
CHA) INDUCED BY NATURAL SPRINGWA- 
TER: EFFECTS ON GILL NA(+), K(+)- 
ATPASE, AND PLASMA GLUCOSE, 

National Marine Fisheries Service, Seattle, WA. 
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Canadian Journal of Fisheries and Aquatic Sci- 
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Chinook salmon (Oncorhynchus tshawytscha) parr 
and smolts were exposed to natural springwater 
with an elevated copper concentration. Gill 





Na(+), Na(+), K(+)-ATPase activity in parr was 
unaffected by 18 h of exposure, but significant 
inhibition was found in smolts. Under the same 
exposure conditions, significant increases in hema- 
tocrit and plasma glucose were found in both parr 
and smolts. The results suggest that only the 
Na(+), K(+)-ATPase enzyme associated with 
chloride cells in the gill of smo _‘s susceptible to 
inhibition by copper, thus explaining the lack of 
enzyme inhibition found in parr. (Author’s ab- 
stract) 
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INFLUENCE OF NUTRIENT ENRICHMENT 
AND LIGHT AVAILABILITY ON THE ABUN- 
DANCE OF AQUATIC MACROPHYTES IN 
FLORIDA STREAMS, 

Florida Univ., Gainesville. Dept. of Fisheries and 
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Canadian Journal of Fisheries and Aquatic Sci- 
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A survey of 17 Florida streams was conducted 
between October 1984 and August 1986 to deter- 
mine if the abundance of macrophytes was related 
to nutrient enrichment and if nutrient removal 
could alleviate problems. Macrophyte standing 
crops were not correlated with in-stream total 
phosphorus or total nitrogen concentrations. 
Aquatic macrophytes contained less than 2% of 
the annual nutrient discharge in nearly all streams. 
Nutrients are, therefore, not considered to be the 
primary factor regulating the abundance of aquatic 
macrophytes in most Florida streams. Shading by 
riparian vegetation seems to be the dominant factor 
controlling the location and abundance of aquatic 
macrophytes. Statistical analyses indicated that the 
potential average and maximum standing crop of 
aquatic macrophytes in the sampled streams could 
be estimated by the equations log (SC(avg)) = 1.06 
- 0.026 (%C), R squared = 0.93; log (SC(max)) = 
1.54 - 0.014 (%C), R squared = 0.94, where 
SC(avg) and SC(max) are the average and maxi- 
mum standing crop of aquatic macrophytes (kilo- 
grams fresh weight per square meter), respectively, 
and %C is the percent canopy coverage by ripari- 
an vegetation. It is concluded that nutrient remov- 
al offers little benefit for macrophyte control in 
these streams. (Author’s abstract) 
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COMPARISON OF PHOSPHORUS DYNAM- 
ICS IN TWO OKLAHOMA RESERVOIRS AND 
A NATURAL LAKE VARYING IN ABIOGENIC 
TURBIDITY, 

Kent State Univ., OH. Dept. of Biological Sci- 
ences. 

For primary bibliographic entry see Field 2H. 
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PHYSIOLOGICAL DISTURBANCES IN FISH 
LIVING IN COASTAL WATER POLLUTED 
WITH BLEACHED KRAFT PULP MILL EF- 
FLUENTS, 

— Univ. (Sweden). Dept. of Zoophysio- 
logy 

T. Andersson, L. Forlin, J. Hardig, and A. 
Larsson. 

Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 9, p 1525-1536, Sep- 
tember 1988. 9 fig, 3 tab, 53 ref. 
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An extensive trial to examine physiological and 
biochemical changes in perch (Perca fluviatilis) 
inhabiting coastal waters polluted by bleached 
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kraft mill effluents (BKME) has been carried out. 
The —— were performed at four differ- 
ent times of year. Fish from a reference site and 
from sampling sites 2, 4.5, 8, and 10 km from the 
discharge point were examined. Profound effects 
of BKME on several fundamental biochemical and 
physiological functions were shown. Typical 
symptoms in perch from the polluted areas were 
reduced gonad growth, enlarged liver, and very 
strong induction of certain cytochrome -450-de- 
pendent enzyme activities in the liver. Elevated 
levels of ascorbic acid in liver tissue and abnormal 
carbohydrate metabolism reflect the effluent’s abil- 
ity to cause metabolic disorders. Marked effects on 
the white blood cell pattern indicate a demand for 
oxygen by certain tissues was increased and that 
gill function was impaired, respectively. The toxic 
effects were most pronounced in fish living up to 
4.5 km from the discharge point, but some disturb- 
ances (e.g. cytochrome P-450 induction, reduced 
gonad size, and hematological alterations) were 
observed in fish caught as far as 8-10 km from the 
kraft bleach plant. (Author’s abstract) 
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EFFECTS OF ALUMINUM AND LOW PH ON 
NET ION FLUXES AND ION BALANCE IN 
THE BROOK TROUT (SALVELINUS FONTIN- 
ALIS), 

McMaster Univ., Hamilton (Ontario). Dept. of Bi- 
ology 

S E Booth, D. G. McDonald, B. P. Simons, and 
C. M. Wood. 

Canadian Journal of Fisheries and Aquatic Sci- 
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Adult brook trout (Salvelinus fontinalis) were ex- 
posed for up to 11 d to one of a matrix of 18 Al, 
low pH, and Ca(2+) combinations, chosen as rep- 
resentative of acidified softwater environments in 
the wild. Reduction in water pH led to pH-de- 
pendent net losses of Na(+) and Cl(-) exacerbated 
by the presence of Al in the water and reduced by 
elevating Ca(2+). Any animal losing more than 
4% of its total body Na(+) over the first 24 h of 
Al exposure had a greater than 90% likelihood of 
eventual mortality. Na(+) losses arose from inhibi- 
tion of influx and stimulation of efflux. The inhibi- 
tion was persistent and pH-dependent. Addition of 
Al to acidified water had a slight further inhibitory 
effect on Na(+) influx and a large stimulatory 
effect on efflux. The latter was dependent on Al 
concentration, was the main cause of initial ion 
losses and mortality, and declined with time in 
surviving animals. All Al-exposed fish accumulat- 
ed Al on their gills, but this was apparently mainly 
surface or subsurface bound, since no internal Al 
(plasma or liver) could be detected. Nonsurviving 
fish had substantially higher gill Al levels than 
survivors. (See W89-03236 thru W89-03243) (Au- 
thor’s abstract) 
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Effects Of Pollution—Group 5C 


The relative importance of ionoregulatory and res- 
piratory disturbances in brook trout (Salvelinus 
fontinalis) under acid/Al stress in soft water is 
dependent upon water pH and Ca(2+) levels. 
Trout acclimated to Ca(2+) = 25 or 400 microe- 
quiv/L were fitted with arterial catheters and ex- 
posed to acid/Al for 10 d under flow-through 
conditions. Parameters monitored included arterial 
blood pH (pHa), Pa(O2), Pa(CO2), HCO3(-), delta 
H(+)m, Na(+), Cl(-), K(+), Ca(2+), protein, lac- 
tate, glucose, oglobin, and tocrit. Expo- 
sure to pH = 4.8 (no Al) at Ca(2+) = 25 micro- 
mols/L caused no mortality and negligible physio- 
logical disturbances. Addition of Al (333 micro- 
grams/L or 12.3 micromols/L) results in > 80% 
mortality (LT5O = 39.0 h) preceded by a marked 
decrease of plasma Na(+) and C\i(-), a moderate 
disturbance of blood gases, but no acidosis. At 
higher Ca(2+) (400 microequiv/L), this same ex- 
posure (pH = 4.8, Al = 333 micrograms/L) 
caused similar mortality (LTSO = 38.5 h) but 
smaller ionic disturbances, much larger decreases 
in blood O2, increases in blood CO2, and respirato- 
ry acidosis. Exposure to pH = 4.4 (no Al) at 
Ca(2+) = 25 microequiv/L caused 60% mortality 
(LTS0 = 170.0) preceded by marked ionic disturb- 
ances and metabolic acidosis, but little change in 
blood gases. Addition of Al (333 micrograms/L) 
increased mortality to > 80% (LTSO = 78.2 h) 
with smaller ionic but greater respiratory disturb- 
ances. (See also W89-03235) (Author’s abstract) 
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Brook trout (Salvenlinus fontinalis) adapt to chron- 
ic sublethal acid/Al stress. The accompanying ac- 
climation confers greater resistance to short-term 
increases in Al and acidity. Adult trout were ex- 
posed in flowing soft water to eight combinations 
of pH (6.5, 5.2) times Ca(2+) (25, 400 microequiv/ 
L) times Al (0, 75, 150 micrograms/L = 0, 2.8, 5.6 
micromol/L). After 10 wk, blood sampling by 
caudal puncture revealed no significant variations 
in osmolality, ame protein, or hemoglobin and 
only minor di mces (< or = 15%) in plasma 
Na(+) and Ci(-). Overall, most electrolytes were 
higher in fish exposed to higher water Al and/or 
Ca(2+); only plasma Ca(2+) was directly de- 
pressed by low pH. Hematocrit was raised by both 
low pH and elevated Al. When trout naive to both 
acid and Al were challenged with pH = 4.8, Al = 
333 micrograms/L under flow-through conditions, 
there were large negative whole-body Na(+) 
fluxes and marked depressions of plasma Na(+) 
and C\(-), hemoconcentration, an substantial mor- 
tality over 48 h. Prior exposure for 10 wk to pH = 
5.2 plus either 75 or 150 micrograms Al/L pre- 
vented mortality and ameliorated or abolished 
these effects through a more rapid recovery of net 
Na(+) balance. Prior exposure to pH = 5.2 alone 
ameliorated these effects only slightly. (See also 
W89-03235) (Author’s abstract) 
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PHYSIOLOGICAL EVIDENCE OF ACCLIMA- 
STRESS IN 
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TINALIS): Il. BLOOD PARAMETERS BY CAN- 
NULATION, 

McMaster Univ., Hamilton (Ontario). Dept. of Bi- 
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Brook trout (Salvelinus fontinalis) exposed for 10 
wk t sublethal acid (pH = 5.2) plus Al (150 
micrograms/L) in flowing soft water (Ca(2+) = 
25 microequiv/L) did not exhibit chronic respira- 
tory disturbance or elevated stress indices, as re- 
vealed by sampling of arterial blood gases, acid- 
base status, glucose, and cortisol via an indwelling 
catheter. Acclimation occurred, which prevented 
mortality and greatly attenuated the disturbances 
of respiratory, acid-base, and stress parameters nor- 
mally seen upon challenge with more sever acid 
(pH = 4.8) plus Al conditions (333 micrograms/L) 
for 3 d. lonoregulatory, fluid volume, and hemato- 
logical disturbances were similarly reduced. 
Higher water Ca(2+) (400 microequiv/L) slightly 
delayed but did not prevent this suite of toxic 
responses in naive fish. These disturbances did not 
occur in naive fish challenged with acid alone (pH 
= 4.8). However, long-term adaptation to acid 
alone (pH = 5.2) resulted in elevated glucose and 
cortisol levels and offered no protection against 
the more severe acid plus Al challenge. Thus the 
acclimation was to Al rather than to acidity itself, 
and low levels of Al may be beneficial to fish 
under chronic acid stress. (Author’s abstract) 
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SODIUM TRANSPORT IN THE BROOK 
TROUT, SALVELINUS FONTINALIS: EF- 
FECTS OF PROLONGED LOW PH EXPOSURE 
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This study examined the effects of prolonged expo- 
sure (> or = 10 wk) to low Ca(2+) (25 versus 
400 microequiv/L), low pH (pH 5.2 versus 6.5) 
with and without Al (150 micrograms/L) on 
Na(+) uptake in adult brook trout (Salvelinus fon- 
tinalis). Na(+) uptake (J sub in (Na(+))) was 
assessed by measuring radiotracer disappearance 
from the medium at ambient Na(+) (79 microe- 
quiv/L) and in response to acute increases in ambi- 
ent Na(+). The relationship between J sub in 
(Na(+)) and concentration of Na(+) was best 
described by a linear model with the slope of the 
line a measure of transport activity. Transport ac- 
tivity increased as a result of prolonged low 
Ca(2+-) exposure at pH 6.5, but declined in fish 
maintained at pH 5.2. These fish showed no com- 
pensation in response to low pH; there was no 
recovery in transport activity when pH was acute- 
ly raised to 6.5, and lower pH’s further inhibited 
uptake. In contrast, the Na(+) transport activity of 
fish maintained at pH 5.2 and 150 micrograms Al/ 
L was significantly greater than that of fish accli- 
mated to pH 5.2 alone and greater than pH 6.5 
controls. This indicates that Al exposure induced a 
compensatory mechanism in the gills that was not 
seen with low pH exposure alone. (See also W89- 
03235) (Author’s abstract) 
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EFFECTS OF LOW PH AND ALUMINUM ON 
VENTILATION IN THE BROOK TROUT (SAL- 
VELINUS FONTINALIS), 
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Brook trout (Salvelinus fontinalis) (acclimated to 
pH = 6.5, Ca(2+) = 400 microequiv/L), when 
exposed to acid (pH = 4.8, Ca(2+) = 400 microe- 
quiv/L) and Al (333 micrograms/L), responded 
with a twofold increase in ventilation volume 
within the first 4 h of the challenge period (100 h). 
Increased ventilation stroke volume accounted for 
most of the change in ventilatory response; rate 
increased slightly. Although ventilation volume re- 
turned to prechallenge values by 6 h, coughing 
(flow reversal) and increased mucus production at 
the gills were notable throughout the challenge 
period. There were no significant changes in 
oxygen consumption or Pa sub O2, but hemoglobin 
oxygen content (micromoles per gram of hemoglo- 
bin) decreased by 20%. Arterial pH decreased as a 
result of both respiratory and metabolic disturb- 
ances. Exposure to acid (pH = 4.8, Ca(2+) = 400 
microequiv/L) in the absence of Al resulted in 
similar initial changes in ventilation and blood 
acid-base status; however, ventilation remained 
elevated above the prechallenge values throughout 
the experiment (24 h). The transient increase and 
subsequent return of ventilation to prechallenge 
levels in the acid/Al-exposed fish suggests that Al 
interfered with the mechanism controlling the ven- 
tilatory response. (See also W89-03235) (Author’s 
abstract) 
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Adult brook trout (Salvelinus fontinalis) were ex- 
posed to concentrations of acid, Al, and Ca repre- 
sentative of acidic and acid-sensitive surface 
waters. At low pH (4.42-5.03), survival and growth 
were reduced by elevated Al concentrations (486 
micrograms/L) and low Ca concentrations (0.5 
mg/L). Fecundity (number of eggs per female) 
was reduced by exposure to some treatment com- 
binations, but this effect was mediated through 
reduced growth; number of eggs per unit body 
weight was not related to treatment. Viability of 
eggs from all parental exposures was high when 
incubated in neutral water. In spite of this high 
viability, eggs from parents exposed to low Ca 
concentrations showed greater mortality when in- 
cubated in the parental exposure conditions than 
did eggs from unexposed parents. Although the 
potential for such ‘carryover effects’ cannot be 
discounted, it is concluded that impairment of egg 
production is not a likely mechanism for loss of 
brook trout populations from acidic surface waters. 
(See also W89-03235) (Author’s abstract) 
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EFFECT OF LONG-TERM EXPOSURE TO 
ACID, ALUMINUM, AND LOW CALCIUM ON 
ADULT BROOK TROUT (SALVELINUS FON- 
TINALIS): Il. VITELLOGENESIS AND OS- 
MOREGULATION, 

Wyoming Univ., Laramie. Fish Physiology and 
Toxicology Lab. 

D. R. Mount, J. R. Hockett, and W. A. Gern. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 9, p 1633-1642, Sep- 
tember 1988. 3 fig, 5 tab, 47 ref. Electric Power 
Research Institute Contract RP-2346-01. 


Descriptors: *Acid rain effects, *Water pollution 
effects, *Trout, *Population exposure, *Acidic 
water, *Fish physiology, *Growth, *Reproduc- 
tion, Osmosis, Fertility, Eggs, Physiology, Calci- 
um, Aluminum, Hydrogen ion concentration, 
Blood, Stress, Deficient elements, Mortality, Sur- 
face water. 


Adult brook trout (Salvelinus fontinalis) were ex- 
posed for 193 d (previtellogenesis to spawning) to 
six combinations of acid, Al, and low Ca. Survival 
and growth were reduced by low pH combined 
with low Ca concentrations. After 41 d of expo- 
sure, fish in all low pH exposures showed de- 
pressed plasma osmolality and Na concentrations, 
but by day 97 this apparent osmoregulatory stress 
was compensated for in all but the most severe 
treatment (pH 4,97, 47 micrograms inorganic Al/ 
L, 0.5 mg Ca/L). At the observed peak of yoking 
(day 147), fish exposed to this treatment also had 
mean concentrations of plasma estradiol, vitello- 
genin, and Ca of only half control values. Fecundi- 
ty (eggs per female) was significantly reduced as 
well, but this reduction was due in part to de- 
creased growth. Despite these abnormalities in ion- 
oregulatory and reproductive physiology, fish in 
all treatment conditions produced mature eggs. 
Among fish in stressful conditions, individual vari- 
ation in growth and physiological parameters ap- 
peared to be correlated with osmoregulatory 
status. It is hypothesized that the suite of physio- 
logical disturbances observed are linked to osmore- 
gulatory impairment. (See also W89-03235) (Au- 
thor’s abstract) 
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MORPHOMETRIC CHANGES IN GILL SEC- 
ONDARY LAMELLAE OF BROOK TROUT 
(SALVELINUS FONTINALIS) AFTER LONG- 
TERM EXPOSURE TO ACID AND ALUMI- 


J 
Wyoming Univ., Laramie. Fish Physiology and 
Toxicology Lab. 
J. E. Tietge, R. D. Johnson, and H. L. Bergman. 
Canadian Journal of Fisheries and Aquatic Sci- 


ences CJFSDX, Vol. 45, No. 9, p 1643-1648, Sep- 
tember 1988. 4 fig, 3 tab 25 ref. Electric Power 
Research Institute Contract RP-2346-01. 


Descriptors: *Acid rain effects, *Water pollution 
effects, *Trout, *Fish physiology, *Acidic water, 
*Aluminum, *Hydrogen ion concentration, Stress, 
Histology, Physiology, Biochemistry, Respiration, 
Gills, Population exposure. 


Adult brook trout (Salvelinus fontinalis) were ex- 
posed for 147 d to three different combinations of 
acid and Al in soft water (2 mg Ca/L). Samples of 
gill tissue from each of the three exposure condi- 
tions (pH 6.64 + 0 micrograms Al/L, pH 4.91 + 
4.3 micrograms Al/L, and pH 4.45 + 393 micro- 
grams Al/L) were examined by light microscopy 
using high-resolution techniques and morphome- 
tric analysis. As compared with fish in control 
conditions (pH 6.64 + 0 micrograms Al/L), expo- 
sure to pH 4.91 without Al significantly increased 
volume density of lamellar chloride cells. Low pH 
and elevated Al (pH 4.45 + 393 micrograms Al/ 
L) resulted in increased diffusion distance, white 
blood cell infiltration of the lymphatic space of the 
gill tissue (an indicator of tissue damage), and a 
dramatic increase in lamellar dense cells. These 
results are consistent with the physiological data 
that show ionoregulatory stress and decreased res- 
piratory efficiency as typical responses of brook 
trout exposed to low pH and combinations of low 
pH and elevated Al. (See also W89-03235) (Au- 
thor’s abstract) 
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EFFECT OF PH ON IRON AND MANGANESE 
UPTAKE BY A GREEN ALGA, 

Institut National de la Recherche Scientifique, 
re aa (Quebec). 

R. C. Schenck, A. Tessier, and P. G. C. Campbell. 
Limnology and Oceanography LIOCAH, Vol. 33, 
4 4, Part 1, p 538-550, July 1988. 9 fig, 2 tab, 59 
ref. 


Descriptors: *Hydrogen ion concentration, 
*Algae, *Iron, *Manganese, *Acid rain effects, 
*Acidity, *Acidic water, *Chlorphyta, *Phyto- 
plankton, Heavy metals, Trace metals, Essential 
nutrients. 


Experiments were conducted with Mn54 and Fe59 
in buffered synthetic solutions to determine the 
short-term uptake of manganese and iron by the 
green alga Clitenydemonns variabilis as a function 
of pH and metal concentration. Over the pH range 
7 to 5, the adsorption of Fe(2) and Mn(+2) onto 
the cell surface was independent of pH, but the 
fluxes of metals into the cells decreased 2-2.5 times 
for each unit decrease in Thus increasing 
acidity decreased metal uptake and, by inference, 
the effects of the metals on the cell. The uptake of 
Fe(+2) and Fe(+3) at the same external concen- 
tration (0.1 microM) were also compared under 
conditions where all the metal was dissolved (pH 
5). The — rates were nearly identical, even 
though the ratio Fe(+2):Fe(+3) was about 
1,000,000. The measured fluxes of Fe(+3) into an 
algal cell were 10,000 times greater than the calcu- 
lated diffusive flux of Fe(+3) to the cell surface. 
The results indicate that the uptake of Fe(+3) 
involves transport to the cell surface of hydroxy- 
Fe(+3) species that are in rapid protolytic equilib- 
rium with each other and with the free hydrated 
ferric iron. (Author’s abstract) 
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EFFECTS OF CADMIUM EXPOSURE ON 
FEEDING OF FRESHWATER PLANKTONIC 
CRUSTACEANS, 
Limnologisch Inst., 
Vijverhof Lab. 

R. D. Gulati, C. W. M. Bodar, A. L. G. 
Schuurmans, J. A. J. Faber, and D. I. Zandee. 
Comparative Biochemistry and Physiology (C) 
be ay ae Vol. 90, No. 2, p 335-340, 1988. 2 fig, 4 
tab, 26 ref. 


Nieuwersluis (Netherlands). 


Descriptors: *Cadmium, *Plankton, *Crustaceans, 
*Toxicity, *Assimilative capacity, *Water pollu- 
tion effects, *Water pollution, Lakes, Carbon ra- 
dioisotopes, *Lakes, The Netherlands, Daphnia, 
Bosmina, Copepods, Bioassay, Tracers, Sublethal 
effects, Consumption. 


The effects of cadmium in the ambient medium on 
the assimilation and consumption rates of lake zoo- 
plankton were studied in the laboratory employing 
the C-14 technique. Dominant species of the crus- 
tacean zooplankton from Lake Vechten and Oos- 
drecht Lakes were exposed to cadmium concentra- 
tions ranging from 0.010 to 0.100 ppm cadmium for 
20 and 48 hours. The inhibitory effects of cadmium 
on the feeding efficiency were more obvious after 
48 hours than after 20 hours. In both the lakes, 
Daphnia sp. seemed to be the most affected clado- 
ceran. This was substantiated by a significant de- 
crease in the assimilation efficiencies for this spe- 
cies in Lake Vechten. This strong decrease ap- 
peared to be caused by a greater decline in the 
assimilation rates than in those of the consumption. 
This suggests that besides the adverse effect of 
cadmium exposure on filtering mechanism, activity 
of the assimilatory enzymes and absorption of food 
in the gut may be retarded too. Like Daphnia sp., 
Bosmina sp. was also sensitive to cadmium. The 
copepods were relatively much less affected. Con- 
sumption and assimilation efficiencies appear to be 
quick and useful measures of studying the toxic 
effects of cadmium. (See also W89-03289) (Miller- 


PTT) 
W89-03288 


EFFECTS OF CADMIUM ON CONSUMPTION, 
ASSIMILATION AND BIOCHEMICAL PA- 
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RAMETERS OF DAPHNIA MAGNA: POSSI- 
BLE IMPLICATIONS FOR REPRODUCTION, 
ae Rijksuniversiteit (Netherlands). 
. M. Bodar, I. vanderSluis, P. A. Voogt, and 

D. I. Zandee. 

Comparative Biochemistry and Physiology (C) 
aa Vol. 90, No. 2, p 341-346, 1988. 3 tab, 

ref. 


Descriptors: *Cadmium, ‘*Daphnia, *Toxicity, 
*Water pollution effects, Assimilative capacity, 
Lipids, Proteins, Crustaceans, Reproduction, Gly- 
cogen, Heavy metals, Consumption, Sublethal ef- 
fects, Assimilation. 


Indirect toxic effects of the heavy metal cadmium 
on the reproduction of D. magna are reported. For 
this, consumption and assimilation rates were 
measured at different sublethal concentrations of 
cadmium. In addition, the effects of cadmium ex- 
posure on the levels of glycogen, protein and vari- 
ous lipid-classes were studied. Results were dis- 
cussed in relation to data of a previous study. The 
consumption and assimilation experiments indicat- 
ed a drastic effect of cadmium on the consumption 
rates of D. magna. At 5.0 ppb cadmium, the con- 
sumption rates of 14-day old daphnids were only 
40% of controls. Assimilation rates of cadmium- 
exposed animals were depressed as well, but this 
might be due only to the reduced consumption. In 
this study, glycogen was the only component that 
decreased constantly with increasing cadmium 
concentrations at all exposure times. Due to cadmi- 
um, the food uptake rate of D. magna was reduced, 
resulting in lower body weights. The stressed 
animal starts to deplete glycogen reserves first of 
all, probably followed by the lipid and finally the 
protein supplies. In the consumption, assimilation 
and biochemical experiments of the present study, 
adult body weights were reduced under cadmium 
stress. So apparently at the cost of their own health 
and viability, females of D. magna are capable of 
increasing or at least limiting the loss of the repro- 
ductive biomass. At concentrations above 5.0 ppb 
cadmium, daphnids will fail to cope with the lack 
of nutrients and reproduction will be affected neg- 
atively as well. (See also W89-03288) (Miller-PTT) 
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IMPAIRMENT OF MOBILITY AND DEVEL- 
OPMENT IN FRESHWATER SNAILS (PHYSA 
FONTINALIS AND LYMNAEA STAGNALIS) 
CAUSED BY HERBICIDES 

Gesamthochschule Kassel (Germany, F.R.). Fach- 
bereich 19 - Biologie, Chemie. 

G. J. Kosanke, W. W. Schwipper, and T. W. 
Beneke. 

Comparative Biochemistry and Physiology (C) 
por pe Vol. 90, No. 2, p 373-379, 1988. 6 fig, 1 
tab, 16 ref. 


Descriptors: ‘*Snails, *Herbicides, *Toxicity, 
*Animal behavior, *Water pollution effects, Mobil- 
ity, Worms, Reproduction, Sublethal effects, 
Chlorpropham. 


The present study attempts to demonstrate that: (1) 
adult freshwater snails and earthworms are able to 
take up and concentrate herbicidal compounds, (2) 
if the force development in their muscle systems is 
partially inhibited by such substances, the mobility 
of intact specimen should be reduced, and (3) 
developing and embryonic stages are involved in 
the toxic effects involved and where are they 
affected. The pulmonate freshwater snails Physa 
and Lymnaea and the earthworms Eisenia and 
Lumbricus can take up and concentrate a carba- 
mate herbicide (chlorpropham). The mobility of 
freshwater snails was diminished in the presence of 
herbicides chlorpropham, cycloate, pentachlor and 
chloroxurone. The egg-assemblies of Lymnaea 
stagnalis turned out to be suitable objects for test- 
ing the influences of herbicides upon embryonic 
development. In the presence of chlorpropham, 
chloroxurone, cycloate, propanil, simazine and ter- 
butryne, all applied in concentrations lower than in 
practical use, the period of egg-maturing was de- 
layed and the total number of dead embryos in- 
creased. Developing snail eggs were very sensitive 
towards triazine herbicides. Similar herbicidal-in- 
duced effects suggested that the developing stages 
of snail embryos may be suitable for the ecological- 
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ly more important but experimentally less accessi- 
ble earthworms. (Miller-PTT) 
W89-03290 


CHRONIC EFFECTS OF CU ON REPRODUC- 
TION OF POLYPEDILUM NUBIFER (CHIR- 
ONOMIDAE) THROUGH WATER AND FOOD, 
National Inst. for Environmental Studies, Tsukuba 
(Japan). Environmental Biology Div. 

S. Hatakeyama. 

Ecotoxicology and [Environmental Safety 
EESADV, Vol. 16, No. 1, p 1-10, August 1988. 4 
fig, 3 tab, 14 ref. 


Descriptors: *Water pollution effects, *Reproduc- 
tion, *Sublethal effects, *Toxicity, *Copper, 
*Midges, Eggs, Hatching, Food chains, Bioassay, 
Heavy metals, Mortality. 


The effects of copper on the reproduction of Poly- 
pedilum nubifer (chironomid) through water and 
food were examined in a flowthrough aquarium by 
copper exposure from the egg e. The emer- 
gence success decreased to 74, 38, 16 and 2% of 
the control at 10, 20, 30 and 40 microgram copper/ 
liter, respectively. However, the oviposition suc- 
cess (number of egg clusters/female) remained at 
64% of the control value even at 30 microgram 
copper/liter. From these results and the acute tox- 
icity tests, it is suggested that a decrease in emer- 
gence success was caused mainly by mortality in 
the early instar stage, when copper sensitivity is 
high. There were no significant effects of copper 
on the emergence success, oviposition success and 
hatchability of the oviposited eggs in the midge 
which had been given food contaminated with 
about 330 microg copper/g (dry weight). Howev- 
er, emergence success and hatchability of the ovi- 
posted eggs decreased to 30 and 40% of the con- 
trol in the midge which had been fed food accumu- 
lating 1770 microgram copper/g, although the ovi- 
position success was not impaired compared to the 
control. Emergence did not occur from the aquaria 
in which midges were fed food accumulating 5200 
microgram copper/g. (Author’s abstract) 
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REVIEW OF ENVIRONMENTAL TOXICITY 
OF QUATERNARY AMMONIUM HALIDES, 
International Scholars for Environmental Studies, 
107 Canner Street, New Haven, Connecticut 
06511 

J. C. Cooper. 

Ecotoxicology and [Environmental Safety 
EESADYV, Vol. 16, No. 1, p 65-71, August 1988. 5 
tab, 15 ref. 


Descriptors: *Toxicity, *Reviews, *Quaternary 
ammonium compounds, *Water pollution effects, 
*Industrial wastes, Plant growth, Fish, Inverte- 
brates, Bacteria, Water pollution, Structure-activi- 
ty relationships, Chemical structure. 


All available information on the environmental 
toxicity of quaternary ammonium compounds is 
sumi . Ten-minute contact kills of bacteria 
occur at 50-333 mg/liter. These chemicals are 
acutely toxic at approximately 1 mg/liter to inver- 
tebrates and fish and toxicity is occasionally as low 
as 0.1 mg/liter; no-effect levels are generally 10 
times lower than LCS0 values. Toxicity to inverte- 
brates and fish appears to be relatively independent 
structure; the compounds studied, which have a 
large variety of structures, are all toxic at approxi- 
mately the same order of magnitude. The quater- 
nary ammonium compounds tested inhibited plant 
growth at 3-5 mg/liter. Predictions of toxicity to 
quaternary are made based on knowledge of struc- 
ture-activity relationships. (Author’s abstract) 
W89-03298 


ASBESTOS-CONTAMINATED DRINKING 
WATER: ITS IMPACT ON HOUSEHOLD AIR, 
New York State Dept. of Health, Albany. Wads- 
worth Center for Labs. and Research. 

For primary bibliographic entry see Field 5B. 
W89-03299 
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EFFECTS OF SIMULATED ACID RAIN ON 
SUGAR MAPLE SEEDLING ROOT GROWTH, 
State Univ. of New York, Syracuse. Coll. of Envi- 
ronmental Sci and Forestry. 

C. D. Dustin, and D. J. Raynal. 

Environmental and xperimental Botany 
— Vol. 28, No. 3, p 207-213, 1988. 7 tab, 
21 ref. 


Descriptors: *Acid rain effects, *Water pollution 
effects, *Maple trees, *Acid rain, Simulated rain- 
fall, Seedlings, Plant growth, Roots, Hydrogen ion 
concentration. 


Based on studies of seedling microhabitats in the 
field, laboratory experiments were conducted to 
determine the effects of brief pulses of simulated 
acid rain on sugar maple seedling root growth. 
Radicle —, following seed germination was 
reduced at 3.0 one day after germination, but 
not after three days or more. After 7 days of 
growth, seedlings exposed to pH 3.0 showed sig- 
nificant reduction in growth of root hairs com- 
pared to those exposed to pH 4.0 rain; however, no 
significant differences in radicle and root hair 
— were found 10 days after seed germination. 

¢ growth of the primary and secondary roots 
was not affected by exposure to simulated acid rain 
of pH 3.0. Evaluation of the findings in relation to 
natural conditions indicates that generally no 
direct adverse effects on sugar maple seedling 
= are expected. (Author’s abstract) 
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RESULTS OF A SHORT-TERM TOXICITY 
STUDY FOR THREE ORGANIC CHEMICALS 
FOUND IN NIAGARA RIVER DRINKING 
WA’ 

Environmental Health Directorate, Ottawa (Ontar- 
io). Environmental and Occupational Toxicology 


Div. 

E. Komsta, I. Chu, V. E. Secours, V. E. Valli, and 
D. C. Villeneuve. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 4, p 515-522, 
October 1988. 3 tab, 10 ref. 


Descriptors: *Organic compounds, *Toxicity, *Ni- 
agara River, *Drinking water, *Water pollution 
effects, *Trace levels, Lakes, Rivers, Lake Ontario, 
Sublethal effects, Rats, Enzymes. 


To assess the pane adverse effects in humans 
associated with the ingestion of trace chemicals 
found in the Niagara River and Lake Ontario, 
short-term toxicity studies (4 weeks) on dibromo- 
methane, hexanal, and tetrahydrofuran in the rat 
were carried out. Data indicated that administra- 
tion of the three chemicals via drinking water up 
to 1000 mg/L produced no overt toxic effects. 
Although treatment-related morphological 
changes were observed in the highest dose groups; 
these were considered to be mild and adaptive in 
nature, and could not be related to any functional 
changes. The only biochemical parameter affected 
by treatment was the reduced lactic dehydrogen- 
ase activity in hexanal and dibromomethane treat- 
ed female rats. However, the biological signifi- 
cance of this change is uncertain. THe growth rate 
and hematological parameter were not affected. 
Since the levels of the three chemicals in Niagra 
drinking water are reported to be 0.2 to 0.8 
microg/L which is 1/1000 of the concentration of 
the lowest dosing solution (1 mg/L) given to the 
test animals, the data indicate that there exists at 
least a 1000 fold concentration factor between the 
levels of chemicals found in the Niagra drinking 
water and the levels that did not produce signifi- 
cant biological effects in the rats. (Miller-PTT) 
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CHRONIC EFFECTS OF CONTAMINATED 
SEDIMENT ON DAPHNIA MAGNA AND 
CHIRONOMUS TENTANS, 

Corvallis Environmental Research Lab., OR. 

A. V. Nebeker, S. T. Onjukka, and M. A. Cairns. 
Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 4, p 574-581, 
October 1988. 5 tab, 10 ref. 


Descriptors: *Daphnia, *Midges, *Water pollution, 
*Water pollution effects, *Sediments, *Toxicity, 


Superfund sites, Soil contamination, Bioassay, 
Copper, Mine wastes. 


Chronic tests were conducted with Daphnia 
magna and Chironomus tentans to determine their 
usefulness as test organisms for chronic sediment 
assays, and to estimate the potential long-term 
impact of contaminated freshwater sediments and 
contaminated Superfund site soils on freshwater 
invertebrates. Three types of Daphnia chronic tests 
were conducted. Daphnia 10-day chronic tests at 
20 C, starting with 5-day old animals, were suc- 
cessfully completed with nine sediment samples. 
The tests were easy to set up and recovery of the 
large 15-day old Daphnia and the older (> 2 day) 
young with 0.5 mm screen was satisfactory. Daph- 
nia 7-day chronic tests at 22 C, starting with 6-day 
old animals, were successfully completed with 
samples from Soap Creek Pond, two Superfund 
sites, and water-only controls. Two broods nor- 
mally hatch during the 7-day period, and are easily 
separated by size when counted. In the toxic 
sample from the Douglasville site, no adult mortal- 
ity occurred during the 7-day test period. Produc- 
tion of first brood was limited, and no second 
brood eggs developed in those animals that suc- 
cessfully released the first brood. Six chironomus 
larval survival tests were conducted with larval 
recoveries ranging from 68-92%. Sediment from 
Little Grizzly Creek, containing high concentra- 
tions of copper from mine tailings, killed all larvae; 
no other sediment was so obviously toxic to chir- 
onomus. (Miller-PTT) 
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ACUTE TOXICITY AND BEHAVIORAL EF- 
FECTS OF ACRYLATES AND METHACRY- 
LATES TO JUVENILE FATHEAD MINNOWS, 
Environmental Research Lab.-Duluth, MN. 

C. L. Russom, R. A. Drummond, and A. D. 
Hoffman. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 4, p 589-596, 
October 1988. 2 fig, 1 tab, 15 ref. 


Descriptors: *Water pollution effects, *Toxicity, 
*Fish behavior, *Fathead minnows, *Pollutant 
identification, Acrylates, Methacrylates, Quantita- 
tive structure-activity relationship, Bioassay, Pre- 
diction. 


To better define quantitative structure-activity re- 
lationships for acrylates and methacrylates, flow- 
through 96-h acute toxicity tests were conducted 
using juvenile fathead minnows. The 96-h LCSO 
was then correlated against log P. Log P was used 
as an independent variable to compare this study’s 
findings with the quantitative structure-activity re- 
lationship reported by Veith and others in 1985. In 
coordination with the toxicity test, a behavioral 
screen was conducted. Previous work on classifica- 
tion of chemicals based on behavioral and morpho- 
logical signs as stress, using the juvenile fathead 
minnow, proved to be helpful in predicting mode 
of action. The results demonstrate that acrylates 
and methacrylates, in general, exhibit separate 
modes of action, with acrylates being more toxic. 
(Miller-PTT) 
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IN VIVO AND IN VITRO EFFECT OF TRI- 
CLORFON ON ESTERASES OF THE RED 
CRAYFISH PROCAMBARUS CLARKII, 
Instituto Nacional de Toxicologia, Seville (Spain). 
G. Repetto, P. Sanz, and M. Repetto. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 4, p 597-603, 
October 1988. 7 fig, 8 ref. 


Descriptors: *Pesticides, *Piscicides, *Nervous 
system, *Water pollution effects, *Crayfish, *Tri- 
clorfon, Bioassay, Enzymes, Insecticides, Organo- 
phosphorus pesticides. 


The lethal concentration of 0,0-dimethyl (1-hy- 
droxy 2,2,2-trichloroethyl) phosphonate was inves- 
tigated and a biochemical study of the extent of its 
effect on muscle and hepatopancreas was initiated. 
This required setting up the method of detection of 
neuro target esterase in muscular tissue of crayfish. 
The approximate LCSO concentration of 0,0-di- 


methyl (1-hydroxy 2,2,2-trichloroethyl) phospho- 
nate on Procambarus clarkii at 96 hours of expo- 
sure was 5 mg/l at 20 C. Once the LC 50 was 
established, the effect on muscular cholinesterase, 
muscular glycogen, and hepatic glycogen of differ- 
ent concentrations of 0,0-dimethyl (1-hydroxy 
2,2,2-trichloroethyl) phosphonate at 24 hours expo- 
sure was studied. The results of these experiments 
indicate that, in this acute phase, an increase in 
acetylcholine esterase (AChE) was observed, fol- 
lowed by progressive reduction as the concentra- 
tion of 0,0-dimethyl (1-hydroxy 2,2,2-trichlor- 
oethyl) phosphonate in the environment increased. 
The effects observed with low concentrations of 
0,0-dimethy] (1-hydroxy 2,2,2-trichloroethyl) phos- 
phonate were also studied. The results indicate that 
the activity of AChE increased slowly with an 
abrupt decrease at 4 days and recuperation later. 
(Miller-PTT) 
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TOXICITY OF SIX HETEROCYCLIC NITRO- 
GEN COMPOUNDS TO DAPHNIA PULEX, 
National Fisheries Research Center-Great Lakes, 
Ann Arbor, MI. 

C. M. Perry, and S. B. Smith. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 4, p 604-608, 
October 1988. 1 tab, 12 ref. 


Descriptors: *Daphnia, *Nitrogen compounds, 
*Toxicity, *Water pollution effects, Bioassay. 


The relative toxicities to the aquatic crustacean 
Daphnia pulex were determined for six heterocy- 
clic nitrogen comer. including nicotine and 
isoxanthopterin. These compounds were selected 
because they were detected in lake trout or wal- 
leyes and were commercially available. Daphnia 
pulex was used as the test organism because it is 
endemic to the Great Lakes, is easy to culture, has 
parthogenic reproduction, constant genetic 
makeup over generations, and is sensitive to eco- 
logical stress. The data demonstrated that nicotine, 
1-methyl-pyrrolidine, 2-amino-4,6-dimethylpyri- 
dine, 2-pyrrolidinone, and 2-(2- 
hyroxyethyl)pyridine ranged from highly to mod- 
erately toxic. These compounds may alter the dis- 
tribution, density, and behavior of aquatic orga- 
nisms by lethal or sublethal action, and indirectly 
affect a species’ food or response to competition 
and predation. Stress to the daphnid populations 
may affect forage fish populations that depend 
either directly or indirectly on zooplankton as a 
food source in the Great Lakes. (Miller-PTT) 
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EVALUATION OF THE ACUTE TOXICITY TO 
JUVENILE PACIFIC SALMONIDS OF HEXA- 
ZINONE AND ITS FORMULATED PROD- 
UCTS: PRONONE 10G, VELPAR L, AND 
THEIR CARRIERS, 

Inland Waters Directorate, Vancouver (British Co- 
lumbia). Pacific and Yukon Region. 

M. T. Wan, R. G: Watts, and D. J. Moul. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 4, p 609-616, 
October 1988. 6 tab, 15 ref. 


Descriptors: *Toxicity, *Water pollution effects, 
*Salmon, *Herbicides, Bioassay, Vegetation ef- 
fects. 


The acute toxicity of hexazinone and its formulat- 
ed products and their carriers to juvenile salmonids 
was assessed. A series of 96 hour static acute 
toxicity tests were conducted from February to 
May i987 in accordance with the protocols of 
Environment Canada. Hexazinone was toxic to 
juvenile Pacific salmonids. This herbicide is more 
toxic to the same fish species than its formulated 
products, Pronone 10G and Velpar L. The carriers 
of both products are of low toxicity to the salmon- 
ids, and they appear to reduce the toxicity of 
hexazinone in the formulated materials. The toxic 
effect to young salmon of hexazinone transforma- 
tion products is presently not known. However, 
due to its mobility and persistance, hexazinone has 
the potential to destroy riparian vegetation of 
salmon habitat. (Miller-PTT) 





W89-03316 


PORTABLE ENVIRONMENT TEST SYSTEM: 
A FIELD ASSESSMENT OF ORGANOTIN LEA- 
CHATES. TEST AND EVALUATION, 

Naval Ocean Systems Center, San Diego, CA. 
S. M. Salazar, M. H. Salazar, B. M. Davison, P. M. 
Stang, and K. Meyers-Schulte. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A192 119. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Technical Report 1202, November 1987. 29p, 9 fig, 
5 tab, 38 ref. 


Descriptors: *Water pollution effects, *Pesticides, 
*Tin, *Organotin, *Field tests, On-site tests, Lea- 
chates, Tributyltin, Biological studies, Bioassay, 
Mussels, Oysters, Clams, Path of pollutants. 


A Portable Environmental Test System (PETS) 
was evaluated with tributyltin (TBT) antifouling 
leachates in San Diego Bay over a 7-month period. 
Overall mean test concentrations were 0.065, 0.077 
and 0.193 micrograms/L TBT. Treatments were 
tested against ambient seawater controls with three 
—— * ch each using 340-L tanks. Unfiltered 

d over a TBT-coated panel, 
creating a "TBT-leachate diluted with ambient sea- 
water in dilution/mixing units and distributed to 
test tanks. The following parameters were meas- 
ured: abundance and species diversity on fouling 
panels; condition and gonad indices, and bioaccu- 
mulation in adult mussels; condition indices and 
bioaccumulation in clams; and growth rates in 
juvenile mussels and juvenile oysters. There ap- 
peared to be several indications of effects at the 
highest concentration tested, although statistically 
significant differences were not consistently meas- 
ured. At all TBT concentrations, adult mussels and 
clams accumulated TBT and juvenile mussel 
growth was reduced. However, growth of juvenile 
mussels and oysters in PETS tanks was significant- 
ly slower than growth of control animals held in 
the bay near the system seawater intake. These 
results suggest test animals in PETS tanks may 
have been under stress from the test system. It is 
not clear whether results represent affects to be 
expected in nature; the particular bioindicators se- 
lected may have been resistent to TBT and insensi- 
tive to measuring significant affects, or variability 
and system inadequacies reduced the ability to 
measure significant effects. (Author’s abstract) 
W89-03324 





CHLORINE SENSITIVITY OF EARLY LIFE 
STAGES OF FRESHWATER FISH 

Science Applications, Inc., Oak Ri , 

S.-C. Tsai, J. S. Mattice, J. R. i Ridge, TN M. B. 
Burch, and K. B. Packard. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-003776. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Report No. CONF-870524--2, (1987). 17p, 5 fig, 2 
tab, 15 ref. EPA Contract 40-740-78 and DOE 
Contract DE-AC05-840R21400. 


Descriptors: *Chlorine, *Fish, *Life history stud- 
ies, *Water pollution effects, Biological studies, 
Bioassay, Hydrogen ion concentration, Carp, Mos- 
quitofish, Larvae, Lethal limits, Toxicity, Em- 
bryos. 


Elemental chlorine is widely used in electric 
power plants to control aquatic organisms that 
attach to the condenser cooling system, and the 
microfouling organisms which affect the efficiency 
of heat transfer from hot steam in the generator to 
cooling water flowing through the condensers. In 
a typical power plant, about 2200 kg of chlorine is 
flushed through the condenser cooling system 
daily and discharged into receiving waters. To 
determine the toxicity of chlorine to the most 
sensitive life stages of fish, a flow-through system 
suitable for measuring the acute toxicity to all life 
stages of fish, from 1-h old embryos to 256-d old 
fingerlings, was developed. LCS0 values were then 
measured for free residual chlorine to three species 
of fish at various life stages. The major variable 
affecting the chlorine sensitivity of fish was the life 
stage of the test fish. The embryonic stages are far 
less sensitive to chlorine than other life stages. The 
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10-h hardened egg of common carp, with a 1-h 
LCSO0 of 158 (128 - 213) mg/L in the original test 
medium, was the least sensitive life stage. The most 
sensitive life stage is the prolarvae. THe LCSO 
values for prolarvae of common carp and threadfin 
shad were 330 and 260 micrograms/L, respective- 
ly. The effect of water pH and water hardness on 
the chlorine sensitivity were limited. The variation 
of LCS50s caused by the changes in pH or hardness 
is less than a factor of 3 in common carp and 
mosquitofish. Data suggested that sensitivity of fish 
to chlorinated discharges may depend on the life 
stage that is exposed; it appears that fish larvae, 
especially those just hatched, may provide the 
most appropriate stage for testing. (Lantz-PTT) 
W89-03333 
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PROCESS DEVELOPMENT AND _ TREAT- 
MENT PLANT STARTUP FOR AN EXPLO- 
SIVES INDUSTRY WASTEWATER, 

Hercules, Inc., Wilmington, DE. 

D. M. Potter. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 390- 
422, 12 fig, 7 tab, 2 ref. 


Descriptors: *Wastewater treatment, *Industrial 
wastewater, *Explosives, *Toxic wastes, *Biologi- 
cal treatment, Activated sludge processes, Aerobic 
treatment, Anaerobic digestion, Toxicity, Fathead 
os Bacteria, Lethal limits, Water pollution 
effects. 


This case study covers the process development 
and treatment plant startup for the Hercules plant 
in Kenvil, New Jersey. Two treatment processes 
were modeled on bench-scale, the first being a 
conventional aerobic activated sludge process. The 
second study was of a two-stage anaerobic/aerobic 
activated sludge process. There were some very 
similar aspects to both treatment processes which 
were investigated and the one which was eventual- 
ly built on full scale. No matter which process was 
used, there was a prolonged acclimation period 
associated with this wastewater. The raw 
wastewater was acutely toxic to fathead minnows 
at very low concentrations. Apparently, it takes a 
substantial period of time to develop bacteria 
which are able to degrade this wastewater. Also 
notable with both processes was the high sludge 
retention time that developed from successful 
bench-scale conditions. In the case of the strictly 
aerobic process, the SRT was 21 days. In the case 
of the combined two-stage anaerobic aerobic proc- 
ess, the SRT was 160 days. The long SRT is 
indicative of the recalcitrant nature of the organics 
in this wastewater. Once one has developed bacte- 
ria which are capable of degrading these organics, 
the bacteria must be maintained in the system for a 
long period of time in order to successfully treat 
the wastewater. Also characteristic of both systems 
investigated was complete toxicity removal. After 
treatment, a raw wastewater with an LC sub 50 of 
2% volume is completely non-toxic. Perhaps most 
important, all of the results demonstrate that with 
patience and proper process control and acclima- 
tion, conventional biological treatment processes 
are capable of successfully treating acutely toxic 
wastewaters. (See also W89-02267) (Lantz-PTT) 
'W89-02287 


UTILIZATION OF NITRITE OXIDATION iN- 
HIBITION TO IMPROVE THE NITROGEN 
ELIMINATION PROCESS, 

Toronto Univ. (Ontario). Dept. of Civil Engineer- 
ing. 

S. Suthersan, and J. J. Ganczarczyk. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 423- 
445, 6 fig, 1 tab, 22 ref. 


Descriptors: *Nitrogen removal, *Nitrites, *Oxida- 
tion, *Denitrification, *Wastewater treatment, Bio- 
logical treatment, Nitrification, Ammonia, Hydro- 
gen ion concentration, Nitrogen fixing bacteria, 
Biomass. 


Under the usual circumstances in biological waste 
treatment systems, the phenomenon of inhibition is 
considered as an event deteriorating the lorm- 
ance of the system. But, for the purpose o modify- 
ing the nitrification - denitrification process, inhibi- 
tion could be advantageous. The concept of ‘Re- 
covery Time’ was introduced to study the inhibi- 
tion of the second stage of nitrification. It was 
found that, in addition to the inhibitory effects 
caused by free ammonia (FA), the pH itself played 
an additive role in the inhibition of Nitrobacter. By 
continuously and gradually acclimatizing Nitro- 
bacter to increasing FA concentrations, it was 
found that adaptation to higher concentrations too 
place. But this adaptation was found to be only 
temporary and, by de-adapting, the Nitrobacter 
regained its original characteristics. Thus, by inter- 
mittently providing inhibitory and recovery envi- 
ronments in the inhibition chamber and aeration 
tank, respectively, the adaptation of Nitrobacter, to 
higher FA concentrations could be prevented. The 
more adverse the inhibitory environment was, the 
time taken by Nitrobacter for complete recovery 
was significantly longer. The initial recovery of 
Nitrobacter was found to be much slower than the 
later stage of this phenomenon. Higher exposure 
times increased the recovery time obtained under 
the same conditions, particularly at lower FA con- 
centrations. Higher biomass concentrations were 
found to be less sensitive to the same inhibitory 
conditions than were the more diluted mixed li 
uors. During the initial period when brought back 
to favorable conditions, the activity of Nitroso- 
monas was reduced due to the inhibitory environ- 
ment provided earlier to suppress Nitrobacter ac- 
tivity. A continuous flow modification of the acti- 
vated sludge process to suppress the second stage 
of nitrification proved to be possible. (See also 
W89-02267) (Lantz-PTT) 

W89-02288 


ANAEROBIC TREATMENT OF MOLASSE/ 
ae CANE STILLAGE WITH HIGH MIN- 


Societe Generale pour les Techniques Nouvelles, 
Saint-Quentin-en-Y velines (France). 

M. Henry, E. Michelot, and J. P. Jover. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 446- 
451, 2 tab. 


Descriptors: *Anaerobic digestion, *Sugarcane, 
*Wastewater treatment, Food processing wastes, 
Molasses, Minerals, Chemical oxygen demand, 
Biogas. 


Mesophilic anaerobic digestion of molasse cane 
stillage containing high level of minerals has been 
studied with a 25 L fixed film reactor. At a con- 
stant loading rate of 16 kg COD/cu m/d, the 
reactor is fed with diluted molasse cane stillage; 
this dilution is then progressively reduced, leading 
to an increase of soluble minerals in reactor form 2 
up to 26.5 g/L without decreasing of the system 
performances, in terms of gas productivity and 
pollution abatement. Hydraulic detention time: 3.8 
days; loading rate: 16 kg COD/cu m/d; biogas 
productivity: 5.3 cu m/cu m/d; and COD removal: 
71%. (See also W89-02267) (Lantz-PTT) 
W89-02289 


POTENTIAL FOR ANAEROBIC TREATMENT 
OF HIGH SULFUR WASTEWATER IN A 
UNIQUE UPFLOW - FIXED FILM - SUSPEND- 
ED GROWTH REACTOR, 

Sydlo, Inc., Mississauga (Ontario). 

L. S. Love. 

IN: International Conference on Innovative Bio- 
logical Treatment oi Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 452- 
463, 6 ref, append. 


Descriptors: *Anaerobic digestion, *Wastewater 
treatment, *Sulfur, Sulfides, Biological treatment, 
Biogas, Odor control. 


Three basic groups of bacteria are responsible for 
the anaerobic degradation of the organic compo- 
nent of wastewater: (1) acid forming bacteria, (acid 
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formers) breakdown the complex organic com- 
pounds into simple organic acids, aldehydes, ke- 
tones and alcohols; (2) methane formers which 
utilize the volatile fatty acids to produce a biogas 
containing about 70% methane (CH4) and 30% 
carbon dioxide (CO2); and (3) desulfovibrio, bacte- 
ria which reduce sulfate compounds to produce 
hydrogen sulfide (H2S) and therefore are the 
source of rather serious odor, corrosion and toxici- 
ty problems. The Sydlo anaerobic reactor has been 
designed specifically to remove large quantities of 
biogas as it is generated within the reactor. Be- 
cause of this feature it is ideally suited for the 
treatment of high sulfur wastewater. The degree of 
soluble sulfide removal can be controlled by select- 
ing the appropriate supernatant recycle rate. 
Simple, adjustable weirs are provided, on the gas 
separators, for this purpose. The advantage of this 
technology is that it will substantially reduce daily 
operating costs. Although this reactor is particular- 
ly well suited for the treatment of high sulfur 
wastewaters, it may also be used, with considerable 
advantage, when treating other wastewaters where 
sulfide toxicity is not a problem. (See also W89- 
02267) (Lantz-PTT) 

W89-02290 


ANAEROBIC DIGESTION OF CHEMICAL IN- 
DUSTRY WASTEWATERS CONTAINING 
TOXIC COMPOUNDS BY DOWNFLOW FIXED 
FILM TECHNOLOGY. 

Societe Generale pour les Techniques Nouvelles, 
Saint-Quentin-en-Y velines (France). 

M. Henry, Y. Thelier, and J. P. Jover. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 464- 
472, 2 fig, 4 tab, 3 ref. 


Descriptors: *Toxic wastes, *Anaerobic digestion, 
*Chemical industry, *Industrial wastewater, 
*Wastewater treatment, Fixed films, Biological 
treatment, Methane bacteria, Biomass, Toxicity. 


Treatment of high-strength acidic wastewater con- 
taining cyclic acetals in a 20 cu m industrial-scale 
downflow mesophilic, SGN anaerobic fixed film 
process occurred without any problems after 
reaching a loading rate of 11 kg COD/cu m/d 
within 7 months. These compounds showed re- 
versible inhibitory effects against methanogenesis 
microbial biomass during start-up phase. Specific 
probes for anaerobic digestion process control in 
industrial full-scale plant should allow a very quick 
reaction in case of abnormal concentrations of 
some toxic compounds in digester influent to pre- 
vent biological treatment capacity upsets. (See also 
W89-02267) (Lantz-PTT) 

W89-02291 


TREATMENT OF PROCESS WASTEWATER 
FROM PETROCHEMICAL PLANT USING A 
ROTATING BIOLOGICAL CONTACTOR - A 
CASE STUDY, 

Royce Process Equipment Co., Inc., Pearland, TX. 
W. C. Davis, and T. M. Pankratz. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 473- 
483, 7 fig, 2 tab, 3 ref. 


Descriptors: *Wastewater treatment, *Chemical 
industry, *Oil industry, *Hazardous wastes, *Bio- 
logical treatment, Case studies, Field tests, Chemi- 
cal oxygen demand, Organic carbon, Activated 
carbon, Aerobic treatment. 


A six month field pilot study, using a rotating 
biological contactor (RBC), was conducted at a 
southern petrochemical plant. The purpose of this 
study was to determine the feasibility of the RBC 
process as a means of treating a unique industrial 
wastewater for direct discharge. The field pilot 
study using this wastewater demonstrated the feasi- 
bility of the RBC process in applications with 
diverse/unique wastes with varying strengths and 
flows. Effluent from the pilot plant complied with 
all requirements of the permit restrictions for COD 
and TOC at a loading rate of 3.38 Ibs COD/1000 
sq ft/d. Powdered activated carbon did not show 
any apparent COD reduction for this particular 


wastewater. Discs rotation may not supply suffi- 
cient oxygen for aerobic respiration in all operat- 
ing conditions. Supplemental air may be required. 
(See also W89-02267) (Lantz-PTT) 

'W89-02292 


LAND TREATMENT OF NITROGUANIDINE 
WASTEWATER, 

Weston (Roy F.), Inc., West Chester, PA. 

R. T. Williams, A. R. MacGillivray, and D. E. 
Renard. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 484- 
489, 9 ref. 


Descriptors: *Hazardous wastes, *Land disposal, 
*Wastewater treatment, *Nitroguanidine, Guani- 
dine nitrate, Ammonia, Nitrates, Sulfates, Organic 
compounds, Microbiological studies. 


Nitroguanidine (NQ) wastewaters contain nitro- 
guanidine, guanidine nitrate (GN), ammonia, ni- 
trate, and sulfate. Simulated NQ wastewater is 
being applied to continuous and perfusion soil col- 
umns, with continuous flow column influent and 
effluent samples — analyzed for wastewater 
components and transformation products (nitroso- 
guanidine, guanidine, cyanamide, melamine, and 
cyanoguanidine). Whey, molasses, and glucose are 
being tested as carbon supplements. Mineralization 
rate experiments are being conducted using 14-C- 
NQ and 14-C-GN as test substrates. The number of 
microbes capable of degrading NQ and GN is 
being determined, as is microflora acclimation. 
Preliminary data indicate that carbon supplements 
facilitate NG degradation after 70 days of applica- 
tion in continuous flow soil columns. Batch miner- 
alization experiments generally support these find- 
ings. To date, cyanamide is the only transformation 
product detected in significant quantities. (See also 
'W89-02267) (Author’s abstract) 

W89-02293 


COMBINED FIXED BIOLOGICAL FILM 

MEDIA AND EVAPORATIVE COOLING 

MEDIA TO SOLIDIFY HAZARDOUS WASTES 

FOR ENCAPSULATION AND EFFICIENT DIS- 
SA! 


S. F. Roe. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 490- 
504, 4 fig, 10 ref. 


Descriptors: *Wastewater treatment, *Hazardous 
wastes, *Encapsulation, *Waste disposal, *Evapo- 
ration, Costs, Economic aspects, Waste manage- 
ment. 


Hazardous wastes are a problem; not only because 
they are toxic, but also because they often occur in 
dilute solution. Although the waste may have been 
concentrated when it was dumped or used; rain 
water, surface water, groundwater, or wastewater 
frequently dilutes the waste. The premise of this 
paper is that the process problem is not only to 
detoxify the waste, but to concentrate it. Outlined 
is a particular kind of evaporation process common 
in evaporative cooling for agricultural and indus- 
trial uses. The emphasis however, is not cooling 
but evaporation of water in combination with bio- 
technology, volatile stripping, and other conven- 
tional unit operations. Further, the evaporative 
process described here emphasizes purposely scal- 
ing or fouling the evaporative cooling media, en- 
capsulating it, and disposing of it as a solid waste. 
A second possibility is to incinerate the evapora- 
tive cooling media containing the hazardous waste. 
Existing technologies are discussed in terms of 
conventional evaporation, utility cooling tower 
evaporation, evaporative cooling, VOC stripping, 
and fixed film biotechnology. Additional discus- 
sion include a process description and a process 
example as well as the various combinations of 
aerobic--anaerobic digestion and evaporation. The 
evaporative cooling process is perhaps intermedi- 
ate between evaporative ponds and multistage 
evaporators. The process shares the low energy 
and capital costs of evaporative ponds without the 
disadvantage of rain water dilution suffered by 
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evaporative ponds. (See also W89-02267) (Lantz- 
PTT) 


W89-02294 


FATE OF COD IN AN ANAEROBIC SYSTEM 
TREATING HIGH SULPHATE BEARING 
WASTEWATER, 

Newcastle upon Tyne Univ. (England). Dept. of 
Civil Engineering. 

G. K. Anderson, T. Donnelly, J. A. Sanderson, 
and C. B. Saw. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 505- 
532, 6 fig, 6 tab, 26 ref. 


Descriptors: *Chemical oxygen demand, *Anaero- 
bic digestion, *Sulfates, *Wastewater treatment, 
Acidic waters, Fats, Oil refineries, Biological treat- 
ment, Sulfur bacteria, Comparison studies, Per- 
formance evaluation. 


Two pilot plants, anaerobic contact process and an 
anaerobic packed bed reactor were operated on 
site, treating a high sulfate bearing wastewater 
from an edible oil refinery. The objectives of the 
research project were: to test the amenability of 
wastewater from the acid water fat trap to treat- 
ment in continuously operated anaerobic process; 
and to compare the relative performances of two 
anaerobic process configuration. Anaerobic proc- 
esses operating on sulfate-bearing acid water from 
edible oil refining result in the development of a 
microbial system with sulfate reducing bacteria, 
rather than methanogenic bacteria as the main 
terminal group responsible for the majority of the 
COD removal capacity. This paper presents the 
data obtained from the pilot plant study to date 
and discusses the ability of the anaerobic systems 
to degrade fate and dissolved organics in the pres- 
ence of sulfate. (See also W89-02267) (Lantz-PTT) 
W89-02295 


FATE OF 4,6-DINITRO-O-CRESOL IN MUNIC- 
IPAL ACTIVATED SLUDGE SYSTEMS, 
Environmental Protection Service, Burlington 
(Ontario). Waste Water Technology Centre. 

H. Melcer, and W. K. Bedford. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 533- 
542, 1 fig, 4 tab, 8 ref. 


Descriptors: *Toxic wastes, *Pesticides, 
*Wastewater treatment, *Activated sludge proc- 
esses, *Municipal wastewater, *Dinitrocresol, Bio- 
logical treatment, Sludge digestion, Hydraulic re- 
tention time, Biodegradation, Fate of pollutants. 


Municipal activated sludge systems operated at a 6- 
hr hydraulic retention time (HRT) and sludge re- 
tention time (SRT) of 5 to 15 days can degrade 4,6- 
dinitro-o-cresol (DNOC) from levels in the range 
0.3 to 1.2 mg/L to detection limits. At SRTs of < 
5 days, DNOC removal is incomplete. Insignificant 
losses of DNOC by volatilization were observed. 
The major mechanism of DNOC removal ap- 
peared to be by biodegradation accounting for 93 
to 98% removal of the DNOC fed to the systems. 
(See also W89-02267) (Lantz-PTT) 

W89-02296 


PILOT-SCALE ANAEROBIC BIOMASS ACCLI- 
MATION STUDIES WITH A COAL LIQUE- 
FACTION WASTEWATER, 

Dearborn Chemical Co. Ltd., Mississauga (Ontar- 
io). 

D. N. Young, E. R. Hall, and E. B. Vale. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 543- 
573, 9 fig, 9 tab, 20 ref. 


Descriptors: *Wastewater treatment, *Anaerobic 
digestion, *Coal liquefaction, *Pilot plants, Indus- 
trial wastewater, Biomass, Biodegradation, Organ- 
ic compounds, Phenols, Methane, Activated 
carbon. 





Neither readily-biodegradable organic co-substrate 
addition nor low severity solvent extraction pre- 
treatment improved the acclimation of anaerobic 
biomass in anhybrid reactors to H-Coal process 
wastewater. Acclimation to increasing organic 
loading rates by hydraulic retention time (HRT) 
reduction at sub-inhibitory feed strengths of the H- 
Coal wastewater resulted in higher loading rates 
attained in both the anhybrid and granular activat- 
ed carbon (GAC) fluidized bed reactors than the 
alternate strategy of increasing feed strength at 
long HRT’s. The study results show the beneficial 
effect of GAC media on anaerobic treatment of a 
toxic wastewater. Maximum organic loading rates 
of 2.6 kg COD/cu m/d at 0.78 days HRT and 13% 
v/v feed strength and 21 kg COD/cu m/d at 0.39 
days and 25% feed strength were attained in the 
anhybrid and GAC fluidized bed reactor respec- 
tively over an acclimation period of approximately 
one year. A maximum feed strength of 40% v/v 
was treated in the GAC fluidized bed reactor 
during non-steady-state conditions at an organic 
loading rate of 8.7 kg COD/cu m/d and influent 
total phenolics concentration of 2000 mg/L. Gas 
was produced at similar rates in both reactor types 
with a consistent methane content of 70%. Careful 
acclimation of the biomass by monitoring pheno- 
lics-degrading activity coupled with pre-saturation 
of the activated carbon media by phenolic com- 
pounds prior to start-up should allow a significant 
reduction in the acclimation periods of GAC fluid- 
ized bed reactors treating high strength phenolic 
wastewaters. The overall results indicate that an- 
aerobic treatment of a toxic high-strength phenolic 
wastewater can be carried out at organic loading 
rates similar to those used with a readily biode- 
gradable wastewater following a carefully execut- 
ed acclimation phase. (See also W89-02267) 
(Lantz-PTT) 

W89-02297 


ANOXIC/OXIC ACTIVATED SLUDGE TREAT- 
MENT OF CYANOGENS AND AMMONIA IN 
THE PRESENCE OF PHENOLS, 

Pennsylvania Univ., Philadelphia. Dept. of Civil 
Engineering. 

D. J. Richards, and W. K. Shieh. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 574- 
584, 2 fig, 3 tab, 17 ref. 


Descriptors: *Toxic wastes, *Wastewater treat- 
ment, *Activated sludge processes, *Cyanogenic, 
*Ammonia, *Phenols, Cyanide, Thiocyanates, Or- 
ganic carbon, Industrial wastewater, Biological 
treatment. 


Petrochemical, steel manufacturing, mining and 
synthetic fuel processing are among several indus- 
tries that generate wastewaters containing relative- 
ly high concentrations of phenols, cyanide, thio- 
cyanate and ammonia. Individually these com- 
pounds have severe environmental consequences. 
Also well documented is the toxicity of cyanide 
and the adverse effects on health of both phenolic 
compounds and nitrates. This paper primarily de- 
scribes and discusses an on-going laboratory inves- 
tigation which evaluates the efficacy of an anoxic/ 
oxic activated sludge system for treating this type 
of wastewater, with the following objectives: to 
compare the effect of cyanide concentration in- 
crease on an activated sludge system and an 
anoxic/oxic activated sludge system; and to report 
on the removal of cyanide and thiocyanate from 
both systems. While further investigation is in 
progress, the results from this study, to date, indi- 
cate that there are several advantages to the 
anoxic/oxic system over the activated sludge 
system in handling cyanide, thiocyanate laden phe- 
nolic wastewater. Specific conclusions are: (1) 
cyanides and thiocyanates are effectively removed 
in both the activated sludge system and the 
anoxic/oxic system in the presence of up to 45 mg/ 
L CN(-); (2) overall TOC removal is consistent in 
both systems; (3) The anoxic/oxic system reacts 
better to changes in cyanide concentration changes 
than does the activated sludge unit; and (4) the 
anoxic/oxic system also has an added advantage 
over the activated sludge system in terms of am- 
monia-nitrogen removal. It is possible to reduce 
ammonia-nitrogen to nitrogen gas. (See also W89- 
02267) (Lantz-PTT) 
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W89-02298 


PARTITIONING OF TOXIC ORGANIC COM- 
POUNDS ON MUNICIPAL WASTEWATER 
TREATMENT PLANT SOLIDS, 

Environmental Protection Agency, Cincinnati, 
OH. Water Engineering Research Lab 

R. A. Dobbs, M. Jelus, and K. Y. Cheng. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 585- 
601, 5 fig, 4 tab, 22 ref. 


Descriptors: *Organic compounds, *Municipal 
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Preliminary studies have shown that partitioning 
on —— wastewater treatment plant solids 
was not affected by solids-to-liquid ratio. Kinetic 
data on sorption of toxic organic compounds on 
wastewater treatment plant solids showed an initial 
rapid uptake followed by a slower rate over an 
extended period of time. Freeze-dried solids did 
not exhibit the same sorption characteristics as 
viable biomass. A correlation between sorption of 
toxic organics on wastewater treatment plant solids 
and octanol/water partition coefficient has been 
established. The relationship should be useful for 
estimating the removal of toxic organic com- 
pounds in municipal and industrial wastewater 
treatment plants by the sorption mechanism. The 
correlation also provides a basis for predicting 
concentrations of toxic compounds in various 
sludges provided the equilibrium concentration in 
the aqueous phase is known (or assumed). (See also 
W89-02267) (Lantz-PTT) 
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The EPA and the City of Baltimore are conduct- 
ing a Toxicity Reduction Evaluation (TRE) at the 
City’s Patapsco Waste Water Treatment Plant (Pa- 
tapsco WWTP). The Patapsco TRE was initiated 
in April 1986 and will provide the first case history 
of a toxics management program at a municipal 
wastewater treatment plant. The overall approach 
and specific tasks that have been developed since 
the TRE was proposed are described. Initial results 
of the study are also presented and discussed. The 
evaluations performed to date of the historical data 
demonstrate that the pass-through of toxicity at the 
Patapsco WWTP can be related in part to plant 
performance and operating conditions. Effluent 
toxicity was correlated with reduced plant per- 
formance (e.g., BOD and COD removal) and oper- 
ation of the plant outside of the design food:ratio. 
Although the historical influent data (i.e., BOD, 
COD, SS and toxicity) were not found to be 
related to effluent toxicity, recent dat that account 
for the HRT of the wastewater will be used to re- 
evaluate this relationship. The evaluation of plant 
performance during toxic events found additional 
evidence for the relationship of plant performance 
to toxicity pass-through. Effluent toxicity appeared 
to be related to influent toxicity, MLSS concentra- 
tion and COD removal. However, it was not deter- 
mined whether wastewater toxicity was a result of 
poor performance or vice versa. (See also W89- 
02267) (Lantz-PTT) 

W89-02300 


MICROTOX Sa OF ANAEROBIC 
BACTERIAL TOXI 

Massachusetts Univ., a Dept. of Civil En- 

eering. 

D. S. Atkinson, and M. S. Switzenbaum. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 623- 
642, 3 fig, 5 tab, 55 ref. Massachusetts Division of 
Water Pollution Control Contract 83-31. 


Descriptors: *Toxic wastes, *Wastewater treat- 
ment, *Toxicity, *Microtox, *Bacteria, Economic 
aspects, Bioassays, Anaerobic treatment, Monitor- 
ing, Inorganic compounds, Sludge. 


The anaerobic toxicity assay (ATA) is ——_ 
one of the more widely used methods of determin- 
ing anaerobic toxicity. The ATA is a batch method 
which measures the adverse effect of a substance 
or mixture on the rate of pa tame production from 
an easily degraded methanogenic substrate. While 
this method is wo and relatively inexpensive, it 
is time consuming, requiring up to two weeks 
before results are cralite. The Microtox toxicity 
analyzer provides a means for rapid, inexpensive 
assessment of toxicity of aqueous samples. The 
Microtox system is a relatively inexpensive test 
which employs aerobic bioluminescent marine bac- 
teria (Photobacterium phosphoreum) and can yield 
reproducible results within one hour. The primary 
objective of this research has been to determine 
whether the Microtox system can be used as a 
suitable surrogate test for the longer ATA test. 
Results do not indicate that Microtox would be 
expected to serve as a particularly good surrogate 
for the ATA to be used for monitoring potentially 
toxic wastes entering an anaerobic treatment unit. 
The Microtox may have an application for moni- 
toring waste streams which may be subject to 
inorganic toxicants but are unlikely to be contami- 
nated with organic toxicants. The work presented 
in this paper has been directed at evaluating the 
toxicity of pure compounds. Studies on toxified 
sludges would help in further evaluating the Mi- 
crotox as a surrogate for the ATA. (See also W89- 
02267) (Lantz-PTT) 
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The amount of treatment that will be required for a 
particular wastewater (domestic, industrial, or haz- 
ardous waste) and the assessment of the adequacy 
of treatment provided are now coming to be con- 
trolled by the amounts of contaminants allowable 
without adversely affecting the aquatic life-related 
or public health-related beneficial uses of the re- 
ceiving water. These concerns will in some in- 
stances dictate the type of treatment processes that 
must be used to achieve the desired degree of 
treatment as well as the siting of the treatment 
facilities. The EPA has recommended an approach 
that is designed to begin to add the e 

and testing issues pertinent to this type of effluent 
evaluation approach. While there are a number of 
significant problems with the implementation of 
this approach in providing cost-effective treatment 
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which will still provide adequate environmental 
and public health protection in receiving waters, it 
does represent a significant step toward this regula- 
tory agencies developing technically defensible 
control programs for toxics. Following the current 
(September 1985) EPA guidance may result in a 
dischargers treating an effluent to a considerably 
greater degree than necessary to provide protec- 
tion of aquatic life-related beneficial uses of the 
receiving water, or inadequate treatment to 
achieve this protection. However, using this ap- 
proach as a starting point, and building on it with 
site-specific hazard assessment studies will likely be 
highly cost-effective in developing workable efflu- 
ent restrictions that provide adequate aquatic life- 
related beneficial use protection and also insure 
that money spent for toxic control will improve 
the water quality of the receiving waters. (See also 
W89-02267) (Lantz-PTT) 
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Metal finishing hydroxide sludge materials are pro- 
duced as a result of pollution control technology to 
remove heavy metal contaminants from electro- 
plating spent electrolytes and rinse waters. The 
present study was initiated to investigate an alter- 
native and potentially more cost-effective way for 
removing iron and recovering chromium from 
mixed metal solution. Flowsheet results presented, 
illustrate that metal values can be recovered from 
electroplating and electromachining sludge waste 
materials. The major advantages of using phos- 
phate precipitation over other possible separation 
unit operations are the simplicity of the precipita- 
tion and the ease of solid/liquid separation. A first 
order economic analysis is presently being per- 
formed for a flowsheet to treat fifty tons of sludge/ 
day of a copper-iron-chromium-zinc-nickel com- 
posite material. The unit operations involved in the 
analysis consists of: copper solvent extraction to 
produce crystalline copper sulfate; iron removal by 
phosphate precipitation; chromium removal by 
phosphate precipitation; zinc solvent extraction to 
produce crystalline zinc sulfate; nickel removal by 
carbonate precipitation; recycle of a portion of the 
final solution as make-up water and treatment of 
the remainder of the solution by evaporation and 
recycle to the leach operation. (See also W89- 
02392) (Lantz-PTT) 
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Army depot electroplating shops are facing in- 
creased costs for metal-bearing sludge disposal; 
metals extraction offers the potential for resource 
recovery and simplified sludge disposal. Sulfuric 
acid leaching of a prepared plating sludge is effec- 
tive in short contact time, about 30 minutes, in 
effecting > 99% recovery of copper, chromium, 
nickel, zinc, and iron and > 97% recovery of 
cadmium in the leach liquor. Under the leaching 
conditions employed, rendering the residual filter 
cake into compliance as non-hazardous by the 
EPA leach test was not possible. However, the 
residual filter cake after sulfuric acid leaching can 
be made to meet non-hazardous criteria by blend- 
ing 10% by weight of lime to the solids which are 
primarily calcium sulfate. Sulfide precipitation 
under controlled pH on the sulfuric acid leach 
liquors is effective in separating copper and cadmi- 
um quantitatively as sulfides from the chromium 
which remain in the solution. Zinc is nearly quanti- 
tatively precipitated, but nickel and iron are only 
partially removed. Further separation between 
iron and chromium is possible with a mixture of 
organic solvents. (See also W89-02392) (Lantz- 


PTT) 
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Research being conducted at U.S. EPA’s Test and 
Evaluation Facility involves treatment of metal 
finishing hazardous wastewaters. A variety of unit 
treatment processes have been fabricated to offer 
BDAT (Best Demonstrated Available Technolo- 
gy) in treating hazardous, aqueous metal waste 
streams. These unit processes include lime precipi- 
tation, flocculation, clarification, sulfide precipita- 
tion, mixed media filtration, ion exchange, and 
granular activated carbon adsorption. The results 
of the first three test runs are presented. Sulfide 
precipitation exhibited greater metals removal po- 
tential over lime precipitation. Complexed nickel 
proved to be more difficult to treat even after 
advanced treatment techniques of ion-exchange 
and activated carbon adsorption. (See also W89- 
02392) (Lantz-PTT) 
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The Clean Water Act imposes rigorous restrictions 
on the amount of contaminants left in discharged 
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waters. This Act requires industry not only to 
neutralize wastewaters but to remove toxic heavy 
metals from their wastewaters. Removing heavy 
metal contaminants from wastewater is not always 
easy or even possible using conventional methods. 
A new method is based on the solubility of a single 
element, iron, rather than the individual solubilities 
of the various toxic heavy metals. The process is 
designed to activate the iron in the wastewater. 
When properly activated, iron is capable of bind- 
ing soluble toxic heavy metals. The iron may then 
be taken out of solution, with the heavy metals still 
bound to it, in such a way as to encapsulate the 
metals and isolate them from the solution. The 
flexibility of this new technology permits a free 
choice of neutralizing base (including ammonia). 
This new iron coprecipitation-encapsulation proc- 
ess has been proven in bench-scale laboratory test- 
ing, automated pilot units and actual commercial 
application. (See also W89-02392) (Lantz-PTT) 
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An electroplating plant located in the metropolitan 
Detroit suburb of Madison Heights, provides metal 
finishing services for the automotive industry, em- 
ploying nearly 250 full-time workers. The total 
wastewater effluent from the metal finishing proc- 
esses amounts to 0.4 million gallons per day. Signif- 
icant concentration of dissolved zinc, iron and 
chromium and minor concentrations of nickel, 
copper, lead, manganese and cadmium are present. 
These wastewaters are neutralized with magnesi- 
um hydroxide and caustic soda in order to precipi- 
tate the dissolved metals, as hydroxides, for even- 
tual collection in a plate and frame filter press. The 
addition of magnesium hydroxide to the 
wastewater treatment process has demonstrated 
the benefits of reduced chemical consumption, im- 
proved sludge handling, reduced maintenance re- 
quirements, and improved water quality. The use 
of magnesium hydroxide is highly recommended 
for batch treatment systems. Although the efficient 
use of this product in a continuous flow system 
may be more difficult to achieve, its usage should 
be investigated as an alternative to other alkali 
sources because of these significant benefits. (See 
also W89-02392) (Lantz-PTT) 
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Pilot testing, toxicity testing and operating cost 
evaluations should that an upgrade of an existing 
wastewater treatment system should include insol- 
uble sulfide precipitation as an advanced treatment 
process in order to meet new NPDES Permit 
requirements. Final design of the wastewater treat- 
ment upgrade has been completed. The design has 
taken into account licensing considerations, system 
maintainability and reliability, and the owner’s 
commitment to total compliance with all local, 
state and federal environmental codes. The ad- 
vanced treatment plant will include a new 10,000 





sq ft building addition which will house two 300 
gallon per minute equipment trains consisting of 
inclined plate clarifier/thickeners, sludge blanket 
precipitators, dual media filters and chemical feed 
systems. The treatment system will also include 
two new 250,000 gallon holding/equalization tanks 
to receive flow from the existing treatment plant 
before the wastewater is directed to the new ad- 
vanced treatment system. The new treatment plant 
is currently under construction. Startup is expected 
in mid-1987. (See also W89-02392) (Lantz-PTT) 
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Stringent Federal Pretreatment Regulations and 
NPDES Permit Requirements have created a need 
for close, constant monitoring of the pollutant con- 
centrations of metal finisher’s effluents. Many large 
shops have invested the large sums of money re- 
quired to construct analytical laboratories sophisti- 
cated enough to perform analytical monitoring 
using EPA approved procedures. Other metal fin- 
ishers have resorted to the use of inexpensive test 
kits for monitoring their discharge. There are nu- 
merous suppliers of these kits and their number is 
expanding. The capabilities and ease of use of the 
most widely publicized kits were compared with 
the EPA approved methods of analysis. For each 
analytical procedure, an attempt was made to in- 
clude a variety of metal finishing sources that 
would have an effluent containing the parameter 
under consideration in concentrations below or 
near the Federal Pretreatment Guidelines. The 
study concentrated on test kits often used in com- 
pliance monitoring by metal finishers. The test kits 
evaluated were for the determination of heavy 
metals (Cu, Zn, Cd, Pb, Ni, total and hexavalent 
Cr), cyanide, fluoride, pH, and total phosphorus. 
The kits evaluated in this study frequently were 
unable to accurately analyze a wide variety of 
metal-finishing discharges. No one manufacturer 
provided kits that performed best on all param- 
eters. It is apparent that the metal finisher must 
establish correlation between the analytical results 
obtained with the kits and accepted EPA analyti- 
cal procedures. (See also W89-02392) (Lantz-PTT) 
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With the increasing complexities of the EPA regu- 
lations and the inherent associated compliance 
costs, the need to apply statistical process control 
to the w pretreatment operations 
in the metal- -finishing industry is more crucial now 
that it has ever been. Today, there is wide agree- 
ment that continual improvement in quality and 
cost is not only possible but also realistic and 
necessary. It is shown that those goals may be 
pursued in concert, that they are not in opposition. 
The key is the application of Statistical Process 
Control (SPC) to manage a business operation or a 
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process. The following are the benefits derived 
from the use of SPC in Wastewater pretreatment: 
For the company, it triggers a positive chain reac- 
tion involving better understanding of the process, 
better effluent quality, EPA compliance, lower 
cost, stronger competitive position, and greater 
market share. For the community, the better qual- 
ity of the effluent from the pretreatment facility 
translates into better quality of the influent to the 
local publicly owned treatment works, which 
would mean less treatment cost. (See also W89- 
02392) (Lantz-PTT) 
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The Savannah River Plan produces special nuclear 
materials for the U.S. Government. Since 1958, 
chemical wastes generated by an aluminum form- 
ing/metal finishing process used to manufacture 
fuel and target assemblies were discharged to a 
settling basin. This process waste stream contained 
acids, hydroxides, metal oxides, and chlorinated 
degreasing solvents. In 1981, trichloroethylene and 
tetrachloroethylene were discovered in monitoring 
wells near the settling basin. In November 1983, a 
federal law mandated that discharges to the basin 
be stopped within two years. A remedial action 
program to remove the solvents from the ground- 
water and to close the settling basin was promptly 
implemented. Installation of a wastewater treat- 
ment facility was required before basin closure. 
This required an accelerated program of process 
development to provide basic data for design. 
Wastewater from 87% process effluents totaled 
528 gpm. A high spot venture guidance appraisal 
indicated that each gallon per minute reduction in 
wastewater flow would reduce the capital cost of 
the treatment facility by $10,000. An engineering 
consulting firm was quickly selected, and their 
laboratory was assembled on site for an effluent 
characterization and flow reduction study. Compo- 
sition of spent process solutions as well as drag out 
from each process solution to rinse water were 
then measured. Optimum combinations of counter- 
flow rinse determined for each production oper- 
ation. In addition, a quench water treatment 
system was developed to remove emulsified oil and 
carbon and to recycle the effluent of that unit 
operation. The study indicated that inplant modifi- 
cations could greatly reduce the total wastewater 
effluent, thus reducing the size of the wastewater 
treatment facility and reducing overall program 
costs. A composite sample of the projected 
wastewater after flow reductions was used in treat- 
ability tests to develop the flowsheet for the treat- 
ment facility and to provide basic data for design. 
The wastewater flow reduction up to 20 gpm was 
achieved, and the treatment facility was successful- 
ly started up in July 1985.(See also W89-02392) 
(Author’s abstract) 
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A logical and methodical approach to plant ~ 
lem-solving exercises and cost-reduction can be of 
tremendous benefit to plant personnel in any en- 
deavor to optimize an existing wastewater treat- 
=~ lant. The causes of treatment problems must 

iciently isolated using an established sampling 
pa and analytical procedures, and operators must 
have appropriate monitoring parameters available 
to them to ensure that wastewater quality continu- 
ously meets applicable limits. Manipulation of 
available plant operating data will highlight less 
obvious solutions. Inexpensive and readily avail- 
able software can automate many basic plant func- 
tions, saving operator time, producing much more 
consistent results in effluent quality, and providing 
a simple tracking mechanism for everything from 
operating costs to spare parts and equipment inven- 
tory. (See also W89-02392) (Lantz-PTT) 
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The theoretical electrochemical basis of electrolyt- 
ic recovery of metals is reviewed, including poten- 
tial and current and mass transfer. Classical versus 
high rate electrowinning is explained and the char- 
acteristics of carbon-fiber electrowinning are de- 
scribed. Electrowinning is the extraction of metals 
from solution under the influence of an applied 
current. No treatment chemicals are necessary to 
carry out this process. The only consumable re- 
quired is electricity. To produce one pound of 
metal it normally takes 3 to 4 KWH of electrical 
power. In most cases the electricity cost is offset 
by the value of the recovered metal. In adition to 
the benefits of low operational cost and a positive 
return on investment, the system generates no 
sludge and, therefore, eliminates the permanent 
liaility of sludge disposal. Labor cost is also consid- 
erably reduced to a great extent by deleting the 
necessity of sludge and chemical handlings. All 
these substantial savings, tangible and intangible, 
lead to a very attractive payback period even for 
the recovery of the less expensive metals. The 
carbon fiber electrowinning technique has success- 
fully demonstrated a new perspective for today’s 
pollution control philosophy. That is, to achieve 
the goal of full regulatory compliance by recovery 
and conservation of precious resources. (See also 
W89-02392) (Lantz-PTT) 
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Report No. EPA/600/9-87/012, July 1987. p 248- 
256, 1 fig, 3 tab, 4 ref. 


Descriptors: * Wastewater treatment, *Metal-finish- 
ing wastes, *Heavy metals, *Recycling, *Metal 
recovery, *Ion exchange, Nickel, Chromium, 
Copper, Cadmium, Zinc, Regulations, Filtration, 
Carbon, Adsorption, Chemical precipitation, 
Chemical treatment, Water conservation, Waste 
minimization, Monitoring. 


An electroplating shop in Providence, Rhode 
Island accepted a challenge to install a waste treat- 
ment system to remove pollutants from the rinse 
waters in their plating operations. The regulatory 
body, Narragansett Bay Commission (NBC), re- 
quires very stringent effluent standards effective in 
two tiers covering a time span of shorter than 18 
months. The company, International Chromium 
Plating Company, does a variety of plating work 
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including electroless nickel, bright nickel, chromi- 
um, acid copper, cadmium, zinc, and chromate 
conversion coating, etc. As a result, a variety of 
heavy metals and cyanides constitute the contami- 
nants in the rinse water. The objective of the waste 
treatment project is to meet the discharge limita- 
tions required by the Narragansett Bay Commis- 
sion. Ion exchange (IX) was conceived as the work 
horse of the designed treatment system. The IX 
system was to consist of a simple cation resin bed 
followed by a pH adjustment system. The selected 
IX system consists of the following: (1) cartridge 
filters; (2) carbon adsorption bed; (3) three-bed IX 
columns (consisting of strong acid cation, weak 
base anion and strong base anion resins); (4) pre- 
cipitation hopper; (5) heat exchanger (to heat up 
caustic regenerate); (6) acid regenerant waste tank; 
(7) backwash tank; and (8) acid and caustic meter- 
ing system. The strategies for successful employ- 
ment of the [IX system to achieve the goals include 
the following: constant improvement to reduce 
metal salts loading to the system by in-process 
recovery, waste minimization and water conserva- 
tion; close monitoring of the system performance 
to prevent leaks; and flexibility of solids handling 
to free up the system for continuous operation. 
(See also W89-02392) (Lantz-PTT) 

W89-02408 


SUCCESSFUL IN HOUSE RECOVERY OF 
SOLVENT, 

Finish Engineering Co., Erie, PA. 

For primary bibliographic entry see Field 5G. 
W89-02410 


CALPURNIA AND THE STRIP BARN, 

Naval Air Rework Facility, Cherry Point, NC. 
J. M. Freemon. 

IN: 8th AESF/EPA Conference on Pollution 
Control for the Metal Finishing Industry. EPA 
Report No. EPA/600/9-87/012, July 1987. p 290- 
292. 


Descriptors: *Wastewater treatment, *Water qual- 
ity control, *Phenols, Industrial wastewater, Air- 
craft, Stripping. 


One of North Carolina’s largest industrial produc- 
tion facilities performs depot-level maintenance on 
a variety of combat aircraft, engines, and compo- 
nents. In January 1984, a new permit was issued by 
the State of North Carolina with EPA having an 
overview responsibility. North Carolina insisted on 
tighter discharge parameters and began monitoring 
daily discharge reports. Historic industrial 
wastewater discharge records indicated average 
daily concentrations of phenols of 55 ppm with a 
high of 150 ppm. A four-prong attack was 
launched to eliminate or dramatically reduce phen- 
ols in the industrial waste stream: (1) review and 
tighten existing specifications covering aircraft 
paint stripping agents; (2) search-out-and-test- 
prove available nonphenolic stripping agents that 
protect the aircraft and perform efficiently without 
creating health hazards; (3) develop a program 
ultimately to eliminate all chemical stripping, and 
(4) review the criteria by which a decision is made 
to strip an aircraft before overhaul or repair. As 
part of this program, plastic media blasting was 
tested as a replacement ot chemical stripping. Ini- 
tial results were promising. changes in the criteria 
for stripping an aircraft cut in half the number 
needing phenolic stripping. (see also W89-02392) 
(Lantz-PPT) 

W89-02411 


METAL TREATMENT AND RECOVERY, 
Illinois Inst. of Tech., Chicago. Pritzker Dept. of 
Environmental Engineering. 

J. W. Patterson. 

IN: Metal Speciation: Theory, Analysis and Appli- 
cation. Lewis Publishers, Chelsea, Michigan. 1988. 
p 333-345, 8 fig, 1 tab, 6 ref. 


Descriptors: *Chemical recovery, *Metals, *Trace 
metals, *Sludge conditioning, *Chemistry of pre- 
cipitation, Sludge utilization, Sludge, Nucleation. 


Increasingly restrictive industrial wastewater dis- 
charge limitations, escalating costs of wastewater 


treatment process sludge disposal, and future liabil- 
ity associated with traditional sludge disposal 
methodologies have contributed to renewed inter- 
ests in more effective and alternative methods of 
metals management. Alternative methodologies are 
predominantly focused on opportunities for metals 
recovery, and include selective sorption/desorp- 
tion, differential precipitation, and sludge benefi- 
ciation and extraction. An understanding of metal 
speciation is essential to understanding how to 
control metal chemistry for treatment and recov- 
ery. Speciation encompasses both soluble species 
and solid salts formed in the precipitation process. 
Recent research on the morphology of metal preci- 
pitates, and on the extent to which precipitate 
characteristics can influence coprecipitation are re- 
ported. As demonstrated by the data presented, 
there are techniques to rapidly assess the accuracy 
of prediction in terms of the solid phase anticipated 
and the applicability of thermodynamic reaction 
constants. For metal salts precipitation, the re- 
search was concerned with nucleation and crystal 
growth, and how solution chemistry and the mode 
of induction of supersaturation influences the char- 
acteristics of the precipitate solids formed. (See 
also W89-02640) (VerNooy-PTT) 

W89-02653 


ECONOMIC AND ENVIRONMENTAL IM- 
PACTS OF USING MUNICIPAL SEWAGE EF- 
FLUENT FOR AGRICULTURAL PRODUC- 
TION, 

Oklahoma State Univ., Stillwater. Dept. of Agri- 
cultural Economics. 

For primary bibliographic entry see Field SE. 
W89-02663 


REGULATION OF THE AGRICULTURAL UTI- 
LIZATION OF SEWAGE SLUDGE IN NEW 
JERSEY, 

New Jersey Dept. of Environmental Protection, 
Trenton. Residuals Management Section. 

For primary bibliographic entry see Field SE. 
W89-02676 


WASTEWATER CHARACTERIZATION AND 
HAZARDOUS WASTE SURVEY, CASTLE AFB, 
CA, 

Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX. 

C. W. Attebery, R. A. Tetla, and R. D. Binoyi. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as ADA182481. 
Price codes: A03 in paper copy, AO1 in microfiche. 
May 1987. Final Report. 41p, 4 fig, 5 tab, 6 ref, 4 
append. 


Descriptors: *Wastewater treatment, *Hazardous 
wastes, *Castle Air Force Base, California, 
Wastewater management, Industrial wastewater, 
Spray irrigation, Separation, Solvents, Hydrocar- 
bons, Radioactivity. 


The US Air Force Occupational and Environmen- 
tal Health Laboratory (USAFOEHL) conducted a 
survey evaluating the industrial wastewater system 
and hazardous waste program at Castle AFB. Re- 
sults of the survey showed: (1) The spray irrigation 
system works well, water entering the drainage 
ditch prior to Canal Creek contains relatively low 
concentrations of NPDES parameters; (2) Three 
separators and two sumps were found to contain 
characteristic hazardous waste; (3) The base has 
virtually no baseline chemical analysis to charac- 
terize waste streams, consequently, most waste 
Streams are classified hazardous waste without 
documented rationale; (4) Opportunities exist to 
reduce quantities of waste in the following catego- 
ries: rinsewater, solvents, sewage treatment and 
acids. Recommendations for improvement are dis- 
cussed, and include: (1) cleaning out some of the 
separators; (2) Developing a comprehensive waste 
analysis plan and hazardous waste training and 
educational program; (3) Procure a small solvent 
recovery unit for waste methyl ethyl ketone for a 
Corrosion Control Paint Shop; (4) Reevaluate the 
service requirements for each Safety Kleen unit to 
ensure the base is not paying for the disposal of 
‘clean’ solvent; (5) Sample Industrial Waste Treat- 
ment effluent for 40 CFS 261, Appendix IX select- 
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ed parameters; (6) Resample sludge and include 
moisture content as a test parameter; (7) Sample 
sludges from oil/water separators, sumps, and 
holdings, and analyze for hazardous waste charac- 
teristics; and (8) Resample drainage ditch influent 
and effluent, and aeration pond effluent for volatile 
hydrocarbons, bacteria (fecal streptococci and 
fecal coliform), and radioactivity. (Lantz-PTT) 
W89-02704 


SUPERFUND RECORD OF DECISION: ROCK- 
AWAY BOROUGH WELL FIELD, NJ. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-189353. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report EPA/ROD/RO02-86/034, September 1986. 
60p, 5 fig, 3 tab. 


Descriptors: *Water pollution treatment, *Rock- 
away Borough Well Field, *Water treatment, 
*Groundwater pollution, *New Jersey, Trichlor- 
oethylene, Pollutant identification, Activated 
carbon, Tetrachloroethylene, Organic compounds, 
Feasibility studies, Remedies, Costs. 


The Rockaway Borough Well Field Site is located 
in Rockaway Borough, Morris County, New 
Jersey, and consists of three municipal supply 
wells in a glacial aquifer designated by EPA as the 
sole source aquifer for Rockaway Borough and the 
surrounding communities. High concentrations of 
trichloroethylene (TCE) and tetrachloroethylene 
(PCE) have been detected in the aquifer since 
1980, but no sources of contamination have been 
identified. In 1981, the Borough of Rockaway con- 
structed a three-bed granular activated carbon ad- 
sorption system to treat contaminated well water. 
Treatment has effectively reduced volatile organic 
contaminant concentrations in finished water to < 
1 ppb. Although thirteen VOCs have been detect- 
ed in the well water, TCE and PCE are the 
primary contaminants of concern. The site was 
listed on the National Priority List in December of 
1982, and the Remedial Investigation/Feasibility 
Study (RI/FS) was initiated in 1985. The selected 
remedial action for the Rockaway Borough site 
includes: Rockaway Borough maintaining the ex- 
isting filtration system and modifying operations to 
ensure compliance with Safe Drinking Water Act 
standards; and EPA continuing the RI/FS in an 
attempt to identify the source and extent of con- 
tamination and evaluate additional remedial action 
alternatives to address source control. Estimated 
capital cost of this remedial action is zero with 
annual operations and costs maintenance of 
$74,800. (Author’s abstract) 

W89-02706 


SUPERFUND RECORD OF DECISION: 
COMBE FILL NORTH LANDFILL, NJ. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5G. 
W89-02707 


CONTRIBUTION TO COMPUTATION OF 
SEDIMENTATION OF SOLIDS IN HORIZON- 
TAL-SEDIMENTATION BASINS (EIN BEI- 
TRAG ZUR BERECHNUNG DER SEDIMENTA- 
TION VON FESTSTOFFEN IN HORIZONTAL 
DURCHSTROMTEN SANDFANGEN), 
Hochschule der Bundeswehr Muenchen, Neubi- 
berg (Germany, F.R.). Inst. fuer Wasserwesen. 

W. Schrimpf. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as DE87-770165. 
Price codes: A10 in paper copy, AO1 in microfiche. 
1987. 280p, 133 fig, 14 tab, 130 ref. English summa- 
ry. Mitteilungen des Instituts fuer Wasserwesen 
der Al0 Hochschule der Bundeswehr Muenchen, 
No. 20. 


Descriptors: *Sedimentation, ‘*Settling basins, 
*Wastewater treatment, Hydraulic models, Hydro- 
dynamics, Mathematical models, Suspended sedi- 
ments, Model studies, Aeration chambers. 





A diffusion-convection type equation was applied 
for the mathematical modelling of the settling be- 
havior of sand-sized in non-aerated sedimentation 
basins. Dimensioning diagrams obtained by means 
of numerical solutions permit the design of the 
basins according to the input parameters and the 
boundary conditions. A sensitivity analysis reveals 
that it is not possible to predict an exact value, and 
the results of sedimentation tests in a laboratory 
flume agree. Sedimentation of solids was also stud- 
ied in aerated basins made of finished graduated 
tubes. Experiments with two-dimensional models 
showed that air-flow rate, water depth, and aerator 
position were the most important quantities. Sedi- 
mentation tests in a three-dimensional pane 
model proved the usefulness of this type of aerated 
chamber, although it is not yet in use in West 
Germany. In particular, a variable air-flow rate 
will fulfill two requirements: separation of organic 
and inorganic matter and high removal ratio of 
inorganic solids. Different tube sizes (length and 
diameter) lead to flexible peration at various 
sewage inflows. (Lantz-PTT) 

W89-02711 


WASTEWATER TREATMENT: OZONATION 
PROCESSES AND EQUIPMENT. CITATIONS 
FROM THE SELECTED WATER RESOURCES 
ABSTRACTS DATABASE (JAN 77 - AUG 87). 
National Technical Information Service, Spring- 
field, VA. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-866232. 
Price codes: NO1 in paper copy, NO1 in microfiche. 
152p. 


Descriptors: *Wastewater treatment, *Ozonation, 
*Bibliographies, Literature review, Disinfection, 
Chlorination, Kinetics, Chemical treatment, Water 
supply, Water quality control. 


This bibliography contains citations concerning the 
utilization of ozonation processes for wastewater 
disinfection. Topics include system descriptions 
and evaluations, comparisons with the chlorination 
process, reaction kinetics, and the use of the proc- 
ess in combination with other wastewater treat- 
ment methods. The treatment of organic and inor- 
ganic compounds in wastewater and municipal 
water supplies is discussed. This updated bibliogra- 
phy contains 228 citations (47 of which are new 
entries). (Author’s abstract) 

W89-02786 


PRETREATMENT IN CHEMICAL WATER 
AND WASTEWATER TREATMENT. 

For primary bibliographic entry see Field 5G. 
W89-02791 


PRETREATMENT OF INDUSTRIAL 
WASTEWATER: LEGAL AND PLANNING AS- 
PECTS--A CASE STUDY, 

Karlsruhe Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft. 

H. H. Hahn, and K.-H. Hartmann. 

IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 
York. 1988. p 125-137, 5 fig, 4 tab, 5 ref. 


and 
New 


Descriptors: *Wastewater treatment, *Industrial 
wastewater, *Pretreatment of water, *Legal as- 
pects, *Planning, *Water pollution prevention, 
Case studies, Administrative regulations, Sewer 
systems, Environmental protection, Tannery 
wastes, Chromium, Biological treatment, Nitrifica- 
tion, Sludge, Germany, Hazardous materials. 


There are new administrative regulations in the 
Federal Republic of Germany that permit water 
authorities to demand industrial pretreatment such 
that the subsequent treatment of wastes in the 
central municipal plant may no longer be a prob- 
lem in terms of waste load or treatability. These 
new regulations and their effect is illustrated by 
discussion of one example of reorientation in com- 
bined industrial/domestic wastewater treatment. 
For the discharge of wastewaters into sewer sys- 
tems, state legislators are asked to request a treat- 
ment according to ‘best available technology’ if the 
sewage contains dangerous substances. The intent 
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is two-fold: (1) the protection of the aqueous envi- 
ronment is to be intensified; and (2) the regulations 
should serve as an incentive for the development 
of advanced technology in the area of avoiding the 
generation of wastes, in the field of treatment at 
the source, and in the area of wastewater treatment 
in general. The composition of the combined 
wastewater stream at the city of B. is complex, due 
to the large contribution from one dominating 
sector of industry--the leather industry. Various 
alternative concepts for the treatment of the city’s 
industrial wastes were developed. The selection of 
a pre-precipitation and coagulation alternative was 
favored for the following reasons: (1) The biologi- 
cal-treatment stage is better protected from unfore- 
seen fluctuations in the composition and quantity 
of the incoming wastewater; (2) nitrification will 
be slightly better in this alternative; and (3) the 
unusually large amount of biological sludge pro- 
duced will be less burdened with chromium due to 
its early removal. (See also W89-02791) (Shidler- 


PTT) 
'W89-02800 


CLEAN TECHNOLOGY IN THE 
LANDS: THE ROLE OF THE GOVERNMENT, 
Rijksinstituut voor Zuivering van Afvalwater, Le- 
lystad (Netherlands). 

For primary bibliographic entry see Field 5G. 
W89-02801 


NETHER- 


SYNERGISTIC APPROACH TO Le on 
CHEMICAL WASTEWATER PRETREATM: 

IN THE FOOD INDUSTRY, 

Ingenieurbuero fuer Verfahrenstechnik, Wiesbaden 
(Germany, F.R.). 

G. von Hagel. 

IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 
York. 1988. p 151-158, 5 fig, 1 tab, 1 ref. 


and 
New 


Descriptors: *Wastewater treatment, *Pretreat- 
ment of water, *Physicochemical treatment, *Food 
processing industry, *Food-processing wastes, 
Sewer systems, Anaerobic digestion, Chemical 
oxygen demand, Screens, Particle size, Chemical 
treatment, Flocculation. 


More than 90% of the food industry’s operations 
discharge their waters into the municipal sewer 
system. Only two methods of wastewater pretreat- 
ment are applicable to the food industry--anaerobic 
treatment, preferably at high chemical oxygen 
demand concentrations; and a combination of me- 
chanical and physical/chemical methods, exclud- 
ing adsorption. This paper focuses on the synergis- 
tic | mechanical/physical/chemical approach. 
Screening of food-industry wastewaters with reli- 
able fixed or movable fine screens has become the 
key step before chemical methods can be applied. 
Many wastewaters from the food industry cannot 
be readily used in chemical treatment without 
screening because of the wide range of particle 
sizes of the solids they contain. The mechanical 
part of the pretreatment sequence not only reduces 
the amount of oxygen-consuming insoluble matter 
in the wastewater; it is the basic prerequisite for 
trouble-free economical application of subsequent 
flocculation/precipitation/phase-separation steps. 
The synergistic effect of the combined application 
of fine screening and chemical treatment is applied 
now in an ever-increasing number of food process- 
ing plants. Surprisingly the time for the develop- 
ment of this trend was relatively short. (See also 
W89-02791) (Shidler-PTT) 

W89-02802 


SEPARATION OF HEAVY METALS FROM EF- 
FLUENTS BY FLOTATION, 

Thessaloniki Univ., Salonika (Greece). Lab. of 
General and Inorganic Chemical Technology. 
1. Zouboulis, and K. A. Matis. 

IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 
York. 1988. p 159-166, 6 fig, 1 tab, 19 ref. 


Descriptors: *Wastewater treatment, *Heavy 
metals, *Flotation, Ion flotation, Precipitate flota- 
tion, Adsorbing-colloid flotation, Surfactants, 
Chromium, Zinc, Lead, Copper, Arsenic. 


and 
New 
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Different flotation techniques suitable for separa- 
tion of heavy metals from effluent are described 
and potential applications of the processes are dis- 
cussed. ‘Ion flotation’ involves the removal of sur- 
face-inactive ions from aqueous solutions by the 
addition of surfactants (or collectors) and the sub- 
sequent passage of dispersed gas through the solu- 
tion. This technique has been applied in the labora- 
tory for removal of chromium and germanium. 
Raising the concentrations of the product to be 
removed may lead to precipitation before gas is 
passed into the solution; ion flotation carried out 
under these conditions is a form of ‘precipitate 
flotation.” a flotation has been applied in 
the laboratory for the removal of zinc and lead as 
hydroxides, and copper and zinc as sulfides. An 
advantage of precipitate flotation is that it does not 
require a stoichiometric ratio of reagents as ion 
flotation does; thus it is suitable for large-scale 
operations such as those required in wastewater 
treatment. ‘Adsorbing-colloid flotation’ generally 
involves the removal of a solute by adsorption on, 
or coprecipitation with, a carrier floc, which is 
then floated after the addition of a suitable surfac- 
tant. This technique has been applied in the labora- 
tory successfully for the removal of arsenic. It has 
also been used to process certain types of un- 
charged pollutants that are normally removed by 
coagulation or adsorption. (See also W89-02791) 
(Shidler-PTT) 

W89-02803 


PRETREATMENT OF WASTEWATER FROM 
THE AUTOMOBILE INDUSTRY, 

Karlsruhe Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft. 

R. Klute. 

IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 
York. 1988. p 167-177, 5 fig, 4 tab, 4 ref. 


and 
New 


Descriptors: *Wastewater treatment, *Pretreat- 
ment of water, *Industrial wastes, *Automotive 
industry, Acidic water, Alkaline water, Chromium, 
Cyanide, Lacquer, Oil, Solvents, Regulations, 
Chemical precipitation, Flocculation. 


There are five main types of wastewaters produced 
by the automobile industry:  acidic/basic 
ast tewaters containing chromium; 
those containing cyanide; those containing lacquer: 
and emulsions of grease, oil, and solvents in water. 
These effluents can cause operational interruptions 
in the central detoxification and neutralization 
plant of an automobile factory and reduce the level 
of purification. Due to changes in wastewater law 
in Germany, stricter restrictions on the introduc- 
tion of wastewater from industry into lakes, rivers, 
and public wastewater treatment plants will be 
enforced. The interruption-free operation of the 
detoxification and neutralization plant is a prereq- 
uisite for the removal of dangerous substances in 
accordance with the new law. Accordingly, pre- 
treatment by chemical precipitation/flocculation of 
wastewaters containing lacquer was examined so 
that introduction of these wastewaters into the 
central wastewater treatment plant could proceed 
without difficulties. Jar tests showed that the 
chemically-oxidizable substances in these 
wastewaters could be eliminated up to 90% by 
adding appropriate amounts of aluminum and iron 
salts or lime. The addition of an organic floccula- 
tion aid improved the settling properties of the 
flocs and further increased elimination to 95%. 
These procedures for pretreating wastewaters con- 
taining lacquer have since been applied in an auto- 
mobile factory. Since then, operation of the central 
detoxification and neutralization plant has proceed- 
ed without interruptions. (See also W89-02791) 
(Shidler-PTT) 
W89-02804 





INDUSTRIAL WASTEWATER PRETREAT- 
MENT OF A DENTAL-PHARMACEUTICAL 
COMPANY, 

Wasserwirtschaftsamt Muenchen (Germany, F.R.). 
F. W. Gunthert, and P.-M. Hajek. 

IN: Pretreatment in Chemical Water and 
Wastewater Treatment. Springer-Verlag, New 
York. 1988. p 179-187, 6 fig. 
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Descriptors: *Wastewater treatment, *Industrial 
wastewater, *Chemical wastewater, *Pretreatment 
of water, *Pharmaceutical industry, Recreation, 
Sewer systems, Settling tanks, Neutralization, 
Water pollution prevention, Germany. 


The wastewater in the catchment of Lake Ammer, 
an important recreation area of Greater Munich, is 
collected in a separate system; the ESPE GmbH 
company discharges its domestic and industrial 
wastewater into this municipal wastewater system. 
The wastewater from this dental/pharmaceutical 
company contains certain compounds which re- 
quire pretreatment prior to discharge into the mu- 
nicipal wastewater system so as to avoid creating 
problems. Pretreatment of the following categories 
of wastewater is carried out separately: (1) poly- 
mer-containing water; (2) process water (produced 
by production or laboratory processes); (3) pump 
water (can contain all liquids used in the course of 
production); (4) special wastewater (produced, for 
example, when manufactured batches are defec- 
tive); and (5) sulfate-containing water. In order to 
treat the different streams from the wastewater 
settling tanks, buffer and neutralization tanks are 
provided. If necessary, anti-foam agents can be 
added. Before the pretreated wastewater is dis- 
charged into the municipal wastewater system, it is 
monitored as to its composition. The plant is con- 
structed in such a way that it provides the best 
ible protection for the groundwater. (See also 
'W89-02791) (Shidler-PTT) 
W89-02805 


MEMBRANE SEPARATION PROCESSES FOR 
INDUSTRIAL EFFLUENT TREATMENT, 
C3 International, Inc., St. Paul, MN. 

P. S. Cartwright. 

IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 
York. 1988. p 189-200, 13 fig. 


and 
New 


Descriptors: *Wastewater treatment, *Industrial 
wastewater, *Membrane processes, *Membrane fil- 
ters, Ultrafiltration, Reverse osmosis, Waste recov- 
ery, Design criteria, Metal-finishing wastes. 


The membrane processes of cross-flow microfiltra- 
tion, ultrafiltration, and reverse osmosis offer ex- 
cellent potential for continuous removal of indus- 
trial contaminants. This paper emphasizes the 
‘point-of-source’ concept of recycling or recover- 
ing specific components for reuse through the ap- 
plication of membrane separation technologies. 
The fundamentals of these technologies are de- 
scribed, including membrane polymers and device 
configurations. In addition, complete system- 
design considerations are presented. Applications 
of membrane separation to treatment of metal- 
finishing, printed-circuit, and semiconductor-man- 
ufacturing effluents are described. (See also W89- 
02791) (Author’s abstract) 

W89-02806 


ALTERNATIVE TREATMENT OF DE-ICING 
FLUIDS FROM AIRPORTS, 

Eidgenoessische Anstalt fuer Wasserversorgung, 
Abwasserreinigung und Gewaesserschultz, Due- 
bendorf (Switzerland). 

M. Boller. 

IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 
York. 1988. p 201-215, 8 fig, 8 tab, 2 ref. 


and 
New 


Descriptors: *Wastewater treatment, *Pretreat- 
ment of water, *Airport wastes, *Alcohols, De- 
icing fluids, Ureas, Waste recovery, Waste storage, 
Aeration, Biological treatment, Nitrification, 
Design criteria, Construction costs, Switzerland. 


In most cases low-molecular-weight alcohols are 
used for deicing airplanes, whereas for runways 
alcoholic compounds are often combined with urea 
as a non-corrosive deicer. At the Zuerich airport, 
different ways of treating the deicing fluids were 
studied during the winter periods of 1985-86 and 
1986-87. Two technical solutions were considered, 
namely (1) central deicing stations for the airplanes 
and recycling of the concentrated deicing fluids 
after treatment, for instance, by ultrafiltration, and 
(2) aerobic or anaerobic treatment of the runoff 


water and biological hydrolysis and oxidation of 
the urea. Several alternatives of centralized deicing 
stations were considered. However, lack of space 
and high investment costs did not favor this solu- 
tion. Furthermore, the runoff water from the run- 
ways would have to be treated separately, causing 
investment costs similar to those with decentral- 
ized deicing. Therefore, only biological processes 
were considered as a feasible alternative for treat- 
ing the combined deicer runoff. The evaluation of 
the advantages and disadvantages of the investigat- 
ed treatment schemes and a cost analysis led to the 
conclusion that long-term aerated storage facilities, 
preferably at different locations at the airport, and 
subsequent nitrification in a municipal treatment 
plant promise to be the most feasible solution for 
the removal of the deicer fluids. Storage in aerated 
tanks leads to full degradation of all deicer sub- 
stances and to low dissolved organic carbon re- 
siduals after a storage period of 1.5 to 2 months. 
The water quality after the aforementioned storage 
riod allows direct discharge to a municipal plant 
for nitrification. (See also W89-02791) (Shidler- 
PTT) 
'W89-02807 


SEPARATORS AND EMULSION SEPARA- 
TION SYSTEMS FOR PETROLEUM, OIL, AND 
LUBRICANTS, 

Buderus A.G., Wetzlar (Germany, F.R.). 


H. Noh. 
IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 


York. 1988. p 217-225, 14 fig. 


and 
New 


Descriptors: *Wastewater treatment, *Oil wastes, 
*Separation techniques, *Emulsions, *Oil, *Petro- 
leum products, Lubricants, Toxicity, Hazardous 
materials, Density, Turbulence, Gravity flow, Ad- 
sorption, Design criteria, Emulsifiers, Service sta- 
tions, Maintenance facilities, Bilge. 


A concentration of 1 g of oil/1 of water is general- 
ly toxic to fish, and 5% of this concentration is 
classified as hazardous. An important instrument 
for protecting water is the POL (petroleum/oil/ 
lubricant) separator. The basic principle of POL 
separation is the use of the uplift forces in the 
gravitational field to separate liquids with different 
density. The problem is how to retain all of the 
POL particles in the effluent in the separator. The 
inlets to gravity separators must be properly de- 
signed to avoid forcing the incoming oil down- 
ward and to avoid turbulence that breaks up larger 
oil droplets into smaller ones. Minute droplets may 
then be transported to the outlet together with the 
water flow. Frequently, very low concentrations 
of residual oil can only be obtained through further 
treatment. Therefore, the physical processes of ad- 
sorption and coalescence are used in addition to 
gravity in adsorption/coalescence separators, and 
residual concentrations of less than 5 mg/1 of water 
can result. A prerequisite is a water/oil mixture 
without wetting agents, or wash-active substances. 
Effluents containing substances that impair POL 
separation or act as emulsifiers cannot be treated in 
gravity separators. These kinds of effluents have to 
undergo special treatment, for instance in emul- 
sion-treatment systems. A system were the hydro- 
carbon content does not exceed 5 mg/I of water, to 
be used in connection with separators or by itself, 
was developed specifically for car washes, service 
stations that perform partial cleaning and remove 
protective coatings, and also for machine shops, 
railroad and aircraft maintenance facilities, and 
maritime operators who have to dispose of bilge 
water. (See also W89-02791) (Shidler-PTT) 
W89-02808 


CHEMICAL TREATMENT OF FLUE GAS 
WASHING LIQUIDS, 





ye Berlin (Germany, F.R.). 
Inst. fuer Wasser-, Boden- und Lufthygiene. 

A. N. Grohmann, L. Bauch, and H.-P. Scheerer. 
IN: Pretreatment in Chemical Water and 
Wastewater Treatment. Springer-Verlag, New 
York. 1988. p 227-236, 4 fig, 4 tab, 13 ref. 


Descriptors: *Wastewater treatment, *Chemical 
treatment, *Incineration, Flue-gas washing liquids, 
Heavy metals, Desulfurization, Water pollution 
prevention, Sludge disposal. 


When the flue gases of refuse incineration are wet- 
purified, pollutants from the refuse are transferred 
from the air into the water. The heavy metals can 
be removed from the water completely (up to 
0.001 mg/l) through a combined carbonate/sulfide 
precipitation process, even though the pH value of 
9 is not exceeded so that precipitation of magnesi- 
um is avoided. The rinse water from the flue-gas 
desulfurization process can be treated in the same 
way. This allows a significant improvement of the 
environment with respect to heavy metals. Large 
quantities of mercury (up to 500 t/yr), lead (1000 
t/yr), zinc (2000 t/yr), cadmium (60 t/yr), and 
— (100 t/yr) accumulate particularly during 
refuse incineration, and using this method they can 
be concentrated in precipitated sludge, dewatered, 
and disposed of or recycled. (See also W89-02791) 
(Author’s abstract) 
2809 


HYDROGEN SULPHIDE CONTROL IN MU- 
NICIPAL SEWERS, 

Aalborg Universitetscenter (Denmark). Environ- 
mental Engineering Lab. 

T. Hvitved-Jacobsen, B. Juette, P. H. Nielsen, and 
N. A. Jensen. 

IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 
York. 1988. p 239-247, 7 fig, 1 tab, 10 ref. 


and 
New 


Descriptors: *Pretreatment of water, *Wastewater 
treatment, *Municipal wastewater, *Sewers, 
*Sewer gas, *Hydrogen sulfide, Anaerobic condi- 
tions, Sulfates, Organic matter, Temperature, 
Model studies, Chemical precipitation. 


Increased concern for the impact of hydrogen 
sulfide produced under anaerobic conditions in 
wastewater has led to the need for pretreatment of 
the sewage. Intensive field investigations on hydro- 
gen sulfide formation, impacts and control in sew- 
erage systems were carried out during the period 
1985-1987. Emphasis was given to determining the 
importance of sulfate, organic matter, temperature, 
and anaerobic residence time on sulfide formation 
in a 3.9-km pressure main. Based on these studies 
an empirical model for the sulfide buildup in 
sewers was proposed and evaluated. Variation of 
the diurnal sewage composition and flow and the 
importance of the type of sewage (municipal vs 
industrial) on sulfide formation was also taken into 
account. Furthermore, full-scale experiments in 
which iron sulfate was added to the sewage were 
carried out under fluctuating conditions in order to 
optimize precipitation of the sulfide produced and 
reduce the impact of the hydrogen sulfide. A 
system for control and adjustment of the chemicals 
dosed was developed based on the proposed model 
and an evaluation of the importance of the external 
parameters and conditions. (See also W89-02791) 
(Author’s abstract) 

W89-02810 


COAGULATION AS THE FIRST STEP IN 
WASTEWATER TREATMENT, 

Norges Tekniske Hoegskole, Trondheim. 

H. Odegarrd. 

IN: Pretreatment in Chemical Water and 
Wastewater Treatment. Springer-Verlag, New 
York. 1988. p 249-260, 6 fig, 5 tab, 24 ref. 


Descriptors: *Pretreatment of water, *Wastewater 
treatment, *Chemical treatment, *Coagulation, 
Municipal wastewater, Particle size, Norway. 


Contamination in municipal wastewater is charac- 
terized in terms of particle size, and the fate of 
particles in biological treatment is discussed. Based 
on this, it is concluded that coagulation can be 
used as the first step in wastewater treatment. To 
demonstrate what is achievable by coagulation of 
raw wastewater, treatment results from over 100 
Norwegian chemical treatment plants are present- 
ed. The following conclusions were drawn: direct 
particle separation is an effective way of lowering 
raw water contaminant levels; particles have a 
negative effect on the biochemical oxidation rate 
both in activated sludge and in biofilm processes, 
and should therefore be removed prior to biologi- 
cal treatment to reduce the organic load but also to 





promote rapid biodegradation; chemical treatment 
(coagulation followed by floc separation) removes 
most of the particles in raw wastewater and is 
consequently probably the most cost effective 
process that can be used as the first treatment step; 
and the results from Norwegian chemical treat- 
ment plants show that a very considerable reduc- 
tion of contaminants and a very stable effluent 
quality is obtained by coagulation of raw 
wastewater. (See also W89-02791) (Shidler-PTT) 
W89-02811 


PRE-PRECIPITATION FOR IMPROVEMENT 
OF NITROGEN REMOVAL IN BIOLOGICAL 
WASTEWATER TREATMENT, 

Boliden Kemi A.B., Stockholm (Sweden). 

I. Karlsson. 

IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 
York. 1988. p 261-271, 14 fig, 6 ref. 


and 
New 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Nitrogen removal, *Chem- 
ical precipitation, *Water pollution prevention, 
Eutrophication, Wastewater facilities, Nitrifica- 
tion, Denitrification, Pilot plants, Sludge, Econom- 
ic aspects. 


Chemically-coagulated sewage water produces an 
effluent low in both suspended matter and organics 
but, because of very serious problems with algal 
blooms and anaerobic bottom conditions in the 
coastal waters of northern Europe, the discharge 
of nitrogen must be reduced. For existing sewage 
plants this is a problem because most of them have 
insufficient biological volumes and retention times 
to achieve nitrification and denitrification in exist- 
ing facilities. A fixed-film biosystem can be the 
natural choice for treating this water. Adapted to 
an existing sewage plant this volume-saving proc- 
ess allows nitrogen removal without tank expan- 
sion. Pilot-plant and full-scale results are discussed. 
The precipitated sludge contains 75% of the organ- 
ic matter and represents a valuable internal carbon 
source. Some economic aspects concerning con- 
ventional biological treatment and the pre-precipi- 
tation process are also examined. (See also W89- 
02791) (Author’s abstract) 

W89-02812 


CHEMICALLY SUPPORTED OIL AND 


F.R.). 

H. Roggatz, and R. Klute. 

IN: Pretreatment in Chemical Water and 
Wastewater Treatment. Springer-Verlag, New 
York. 1988. p 273-281, 8 fig, 4 ref. 


Descriptors: *Pretreatment of water, *Wastewater 
treatment, ‘*Chemical treatment, *Municipal 
wastewater, *Wastewater facilities, Oil wastes, 
Grease, Industrial wastes, Emulsions, Separation 
techniques, Sedimentation, Flotation, Iron com- 
pounds, Germany. 


Jar tests were used initially to study the disruption 
of emulsions which are typical for the metal-proc- 
essing plants in the area of Schweinfurt, Germany. 
These tests were carried out with concentrated 
emulsions in order to demonstrate the ibilities 
for pretreatment in the Schweinfurt plants them- 
selves, as well as with samples diluted with munici- 
pal wastewater. Increasing doses of ferric salt were 
effective in breaking up emulsified grease and oil, 
thus making it possible to remove them. In addi- 
tion, laboratory tests were carried out to investi- 
gate the influence of different types of phase sepa- 
ration on the removal efficiency. In the jar tests for 
emulsion disruption and separation of grease and 
oil, the separation of solid/liquid phases was car- 
ried out over a 30-minute sedimentation period. 
The application of dissolved air flotation or pres- 
sure flotation can be used as an alternative method 
for separating the phases. In the third part of the 
investigation experiments were attempted in which 
AVR (aluminum/iron sulfate) was dosed prior to 
the grease trap in the Schweinfurt treatment plant. 
Elimination could be improved from a mean value 
of 28% to a mean value of 74% through the use of 
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chemicals, whereas the variation in elimination due 
to the significant variation of the inflow concentra- 
tions ranged from 42% to 88%. (See also W89- 
02791) (Shidler-PTT) 

W89-02813 


CHEMICAL-BIOLOGICAL TREATMENT 
VERSUS CHEMICAL TREATMENT: A CASE 


STUDY, 

Nixdorf Computer Oy A.B., Vantaa (Finland). 

A. Ilmavirta. 

IN: Pretreatment in Chemical Water and 
Wastewater Treatment. Springer-Verlag, New 
York. 1988. p 281-289, 15 fig, 1 tab. 


Descriptors: *Wastewater treatment, *Chemical 
treatment, *Biological treatment, *Finland, Case 
studies, Comparison studies, Cost analysis, Cost- 
benefit analysis, Wastewater facilities, Design cri- 
teria, Flocculation, Aeration, Sludge, Pumps, 
Chemical precipitation, Flow balancing, Bypass 
facilities. 


In the 1980’s the water authorities decided to 
change most of the chemical wastewater treatment 
plants in Finland to chemical/biological plants, but 
the cost/benefit ratio has often been poor. A case 
study was initiated at the Valkeakoski Treatment 
Plant; one of the purposes of the study was to 
examine the possibilities of changing a chemical 
wastewater treatment plant to a chemical/biologi- 
cal plant by using only existing facilities. One half 
of the plant was changed to chemical/biological 
treatment by replacing flocculation devices with 
aeration pumps. Sludge-removing pumps from 
chemical treatment are now used as return sludge 
pumps. The dosage of chemicals is the same for 
chemical and biological/chemical treatment. The 
grid chambers were transformed into pre-precipita- 
tion basins by removing pre-aeration devices and 
all internal walls. An efficient flow-balancing unit 
was installed in the pre-precipitation basins; after 
flow balancing was implemented, effluent concen- 
trations became acceptably low. The bypass facili- 
ties were also changed from underflow dams to 
overflow dams. After this change the quantity and 
pollutant concentrations of overflow water de- 
creased drastically. This has not been a pilot-plant 
project but rather a full-scale project iormed by 
permanent personnel. This means that all the prac- 
tical difficulties are reflected in the results. The 
results are very promising. The probable savings as 
a result of efficient utilization of existing capacity 
are 15 to 20 million Finnish markkaa. This ap- 
proach could be adopted in other chemical treat- 
ment plants; the nationwide savings would be sig- 
nificant. (See also W89-02791) (Shidler-PTT) 
W89-02814 


REUSE OF CHEMICAL SLUDGE FOR CONDI- 
TIONING OF BIOLOGICAL SLUDGES, 
Miyazaki Univ. (Japan). Dept. of Civil Engineer- 


ing. 
Y. Watanabe, and A. Toyoshima. 


IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 
York. 1988. p 291-306, 27 fig, 2 tab, 5 ref. 


and 
New 


Descriptors: *Chemical sludge, *Activated sludge, 
*Sludge conditioning, *Adsorption, *Orthophos- 
phates, Flocculation, Settleable solids, Settling ve- 
locity, Sludge drying, Hydrogen ion concentra- 
tion, Aluminum, Iron, Metal complexes. 


The effects of chemical sludge, produced by co- 
agulation processes, on the settleability and dewa- 
terability of biological sludge, produced by the 
activated sludge processes are described. The set- 
tleability of the mixed biological and chemical 
sludges was significantly better than that of the 
unblended biological sludge. The average settling 
velocity and density of the discrete particles of the 
mixed sludges were much higher than those of the 
biological sludge. The improvement of the mixed 
sludges’ settleability was influenced by both mixing 
and ALT ratios (ratios of aluminum ion concentra- 
tion added to suspended particles concentration) of 
the chemical sludge. It was also determined that 
the dewaterability of the mixed sludges was im- 
proved and the specific resistance was lowered by 
one order of magnitude compared with the biologi- 
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cal sludge. Experimental results also are presented 
on the adsorption of orthophosphates on chemical 
sludge. The experimental investigation revealed 
that the amount of orthophosphates adsorbed 
unit mass of chemical sludge was a function of pH 
and the amount of aluminum or iron contained in 
the chemical sludge. The maximum number of 
moles of orthophosphates adsorbed per mole of Al 
or Fe contained in the chemical sludge was about 
0.2. The surface-coordination reaction between the 
orthophosphates and the hydroxo-Al or Fe com- 
plexes attached to the chemical sludge was verified 
by acid/base titration. (See also W89-02791) (Au- 
thor’s abstract) 

W89-02815 


INFLUENCE OF SLUDGE FROM CHEMICAL 
BIOLOGICAL WASTEWATER TREATMENT 
ON NITRIFICATION AND DIGESTION, 
Hanover Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft und Abfalltechnik. 

C. F. Seyfried, H.-D. Kruse, and F. Schmitt. 

IN: Pretreatment in Chemical Water and 
Wastewater Treatment. Springer-Verlag, New 
York. 1988. p 307-317, 6 fig, 1 tab. 19 ref. 


Descriptors: *Wastewater treatment, *Sludge, 
*Chemical treatment, *Biological wastewater 
treatment, *Nitrification, *Digestion, *Phosphorus 
removal, Denitrification, Chemical precipitation, 
Municipal wastewater, Anaerobic digestion, Iron, 
Sulfates. 


The chemical precipitation of phosphates in munic- 
ipal wastewaters is a process proven worldwide; 
biological phosphorus elimination is also being em- 
picyed more and more so that results from practi- 
cal experience with large plants are available. 
However, the effects of P elimination on nitrifica- 
tion and denitrification are often overlooked. The 
effects of P precipitation on sludge age, acid capac- 
ity, and the ‘activity’ of the nitrifying bacteria are 
presented here. Biological P elimination supported 
by simultaneous precipitation seems to be the most 
appropriate solution when nitrification and denitri- 
fication are both necessary at the same time. The 
sludges from P precipitation and biological P elimi- 
nation have the following properties: (1) An addi- 
tional phosphate re-dissolution due to the use of 
chemical precipitation is not observed at normal 
dosages; however, in anaerobic treatment plants a 
phosphate re-dissolution of more than 60% is to be 
expected out of the sludge from biological P elimi- 
nation. (2) An inhibition of the anaerobic digestion 
— together with a lowered gas yield, is not 
‘ound at normal dosages of precipitant; inhibition 
begins only at Fe concentrations greater than 10% 
of the solid content of the supplied mixed sludge. 
(3) The use of a precipitant containing sulfate for 
more than a couple of months did not affect the 
anaerobic digestion process in tests on a laboratory 
scale; this result was confirmed in practice. How- 
ever, the sulfur content of the digester gas may 
increase slightly. (4) The digestion process with 
the addition of sludges from the precipitation is as 
stable as the anaerobic digestion with municipal 
sludge alone. (See also W89-02791) (Shidler-PTT) 
W89-02816 


PRETREATMENT OF SLUDGE LIQUORS IN 
SEWAGE TREATMENT PLANTS, 
Aquateam-Norwegian Water Technology Centre 
of Oslo (Norway). 

B. Paulsrud, B. Rusten, and R. Storhaug. 

IN: Pretreatment in Chemical Water and 
Wastewater Treatment. Springer-Verlag, New 
York. 1988. p 319-326, 2 fig, 4 tab, 20 ref. 


Descriptors: *Wastewater treatment, ‘*Pretreat- 
ment of water, *Liquid sludge, * Wastewater facili- 
ties, Literature review, Septic wastewater, Acti- 
vated sludge process, Norway. 


Recycling of liquors from sludge-processing facili- 
ties can sometimes create serious problems in 
sewage-treatment plants. A literature review 
shows that separate treatment of sludge liquors is 
feasible and can be a solution to the problems that 
occur. In Norway several primary-chemical 
sewage-treatment plants are receiving septage 
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(septic tank pumpings) in their sludge-handling sys- 
tems; this practice increases the sludge-liquor flows 
and reduces their quality, thus creating an adverse 
impact on the coagulation/flocculation process 
when recycling the liquor to the plant inlet. Treat- 
ment of such liquors by both the activated-sludge 
process and rotating biological contactors were 
tested, and these processes can produce an effluent 
quality which causes no harm when returned to 
the plant inlet. (See also W89-02791) (Author’s 
abstract) 

W89-02817 


HEAVY METAL REMOVAL FROM SEWAGE 
SLUDGE: PRACTICAL EXPERIENCES WITH 
ACID TREATMENT, 

Technische Univ. Muenchen, Garching (Germany, 
F.R.). Lehrstuhl fuer Wasserguetewirtschaft. 

M. Ried. 

IN: Pretreatment in Chemical Water and 
Wastewater Treatment. Springer-Verlag, New 
York. 1988. p 327-334, 7 fig, 2 tab, 12 ref. 


Descriptors: *Wastewater treatment, *Acid treat- 
ment, *Sludge, *Heavy metals, Fertilization, Hy- 
drochloric acid, Sludge solids, Sludge cake, Costs, 
Wastewater disposal. 


Sewage sludge often contains heavy metals, reduc- 
ing its value as a soil conditioner or fertilizer. 
Adding hydrochloric acid to anaerobically-digest- 
ed sewage sludge causes at least 50 to 95% of the 
heavy metals to be dissolved; then, sludge liquids 
can be separated by means of filter presses and the 
addition of a combination of ferric salts and lime 
for conditioning. After dewatering, the sludge cake 
has a solids content of 35 to 50%. Sludge cake in 
which heavy metals have been thus reduced can be 
reused on agricultural soil after neutralization. The 
process is rather expensive, but the amount of 
refuse to be disposed of is reduced to about 5%. 
(See also W89-02791) (Shidler-PTT) 

W89-02818 


TREATMENT OF FILTER EFFLUENTS FROM 
DEWATERING OF SLUDGES BY A NEW 
HIGH PERFORMANCE FLOCCULATION RE- 
ACTOR, 

Technische Univ. Berlin (Germany, F.R.). Inst. 
fuer Chemiei geni technik. 

U. Wiesmann, K. Oldenstein, and L. Fechter. 

IN: Pretreatment in Chemical Water and 
Wastewater Treatment. Springer-Verlag, New 
York. 1988. p 335-345, 11 fig, 5 ref. 





Descriptors: *Wastewater treatment, *Sludge 
drying, ‘*Flocculation, *Wastewater facilities, 
*Lake restoration, *Water quality control, Recrea- 
tion, Filtrate, Phosphorus removal, Clarification, 
Germany, Performance evaluation. 


The Schlachtensee, the Krummen_Lanke, 
Grunewaldsee, and Hundekehlensee, form the 
Grunewald lake district. Because of the great im- 
portance of this lake district as a recreation area 
for the inhabitants of West Berlin, the water 
pumped into the Schlachtensee has been treated by 
precipitation, flocculation, sedimentation, and fil- 
tration since 1980 in order to remove phosphorus; 
this procedure has also had a favorable effect on 
the water quality of the Grunewaldsee. Using a 
desludging process as a second part of the regen- 
eration program of the Grunewald lake district, a 
sludge layer of 1.5 m is to be removed in order to 
enlarge the water space of the Grunewaldsee, 
which has a maximal depth of only 3 m. With 
current techniques, the formation of macroflocs 
requires between 10 and 60 minutes. Because only 
a small area of 30 square m was available for the 
treatment of a filter effluent from dewatering of 
sludges produced by desludging the lake, a process 
with high efficiency was required for the removal 
of phosphorus and turbidity from the filtrate. 
Therefore a cylindrical stirred tank was used that 
was characterized by the same narrow distribution 
of local velocity gradients and residence times as a 
new flocculation reactor. In order to achieve the 
water quality required for discharge into the lake, 
a total mean residence time of only 14 minutes is 
sufficient (0.5 min for precipitation and coagulation 
in a tube reactor, 2 min for flocculation in the 


cylindrical stirred reactor and 11.5 min in a lamel- 
lar separator). The filter effluent of about 60 cubic 
m/h has been treated for nearly two years without 
any trouble. (See also W89-02791) (Shidler-PTT) 
W89-02819 


PRETREATMENT FOR WASTEWATER REC- 
LAMATION AND REUSE, 

California State Water Resources Control Board, 
Sacramento. 

T. Asano, and R. Mujeriego. 

IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 
York. 1988. p 347-356, 2 tab, 16 ref. 


and 
New 


Descriptors: *Wastewater treatment, *Pretreat- 
ment of water, *Wastewater renovation *Water 
reuse, *Viruses, Wastewater irrigation, Ground- 
water recharge, Tertiary wastewater treatment, 
Advanced wastewater treatment, Population expo- 
sure, Coagulation, Filtration, Chlorination. 


The recent trend toward the use of reclaimed 
municipal wastewater for purposes such as land- 
scape and food-crop irrigation, groundwater re- 
charge, and recreational impoundment often re- 
quires tertiary or advanced wastewater treatment. 
These water-reuse applications result in exposing 
the public to reclaimed wastewater; thus assurance 
of microbiological and, particularly, virological 
safety is of utmost importance. Because of uncer- 
tainties associated with risk assessment of viruses in 
reclaimed wastewater, improvements in 
wastewater-treatment technology and operation of 
both conventional and tertiary wastewater-treat- 
ment plants are warranted. By optimizing 
wastewater treatment and coagulation/filtration 
processes coupled with effective chlorination, it is 
reasonable to expect that essentially virus-free re- 
claimed water can be produced in a cost-effective 
manner. The preferred methods of achieving essen- 
tially virus-free reclaimed wastewater are (1) to 
focus more attention on improving the quality of 
secondary effluent and operational reliability and 
(2) to optimize chemical coagulation/flocculation 
in direct filtration systems. Both of these measures 
would allow for the use of lower chlorine dosages 
in disinfection without jeopardizing virus removal 
and/or inactivation efficiency. (See also W89- 
02791) (Shidler-PTT) 

W89-02820 


WASTE MINIMIZATION AUDIT REPORT: 
CASE STUDIES OF MINIMIZATION OF MER- 
CURY-BEARING WASTES AT A MERCURY 
CELL CHLORALKALI PLANT, 

Versar, Inc., Springfield, VA. 

For primary bibliographic entry see Field SE. 
W89-02821 


ECONOMIC EVALUATION OF CARBON AD- 
SORPTION/ION EXCHANGE WASTEWATER 
TREATMENT OPTIONS FOR SUNFLOWER 
AAP NQ WASTEWATER TREATMENT FACIL- 


eee, 

Little (Arthur D.), Inc., Cambridge, MA. 

A. A. Balasco, G. C. Cheng, E. L. Field, and V. R. 
Vejins. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A189 358. 
Price codes: A04 in paper copy, AOI in microfiche. 
Final Report, July 1987. 65p, 10 fig, 14 tab, 4 ref, 2 
append. DOD Contract DAAK11-85-D-0008. 


Descriptors: *Wastewater treatment, *Adsorption, 
*Ion exchange, Carbon, Waste management, Costs, 
Evaporation, Separation, Economic aspects, Sun- 
flower Army Ammunition Plant, Industrial wastes. 


A preliminary engineering design study and cost 
evaluation was performed for a full-scale nitro- 
guanidine (NQ) wastewater treatment facility at 
Sunflower Army Ammunition Plant (AAP). The 
objective was to provide an estimate of the capital 
investment and operating costs for the wastewater 
treatment technology option involving activated 
carbon adsorption and ion exchange for primary 
separation, and multiple-effect evaporation and 
spray drying for volume reduction. During the 
course of this study, however, it became evident 


that the process economics could be significantly 
improved if the ion exchange step was eliminated 
from the process scheme. The estimated capital 
investment required is $6.6 million with ion ex- 
change and $4.6 million without (in 1986 dollars). 
The estimated operating costs are $30 million/yr 
with ion exchange and $7 million/yr without, 
mainly as a result of eliminating costly regenerated 
chemicals. (Lantz-PTT) 

W89-02828 


IT’S YOUR CHOICE: A GUIDEBOOK FOR 
LOCAL OFFICIALS ON SMALL COMMUNITY 
WASTEWATER MANAGEMENT OPTIONS. 
Environmental Protection Agency, Washington, 
DC. Municipal Facilities Div. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-163027. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. EPA 430/9-87-006, September 1987. 
73p, 3 append. 


Descriptors: *Municipal wastewater treatment, 
*Wastewater treatment, *Management planning, 
Public participation, Costs, Economic aspects, Fi- 
nances. 


The many options available to solve existing and 
future wastewater problems are considered. Infor- 
mation has been included on how to define the 
problem, how to get help from other sources and 
where to find it, how to choose a consulting engi- 
neer, making up a plan to deal with a particular 
situation, various approaches to wastewater man- 
agement, and how to pay for the wastewater 
system. The success or failure of these efforts 
depends on several important things which should 
be kept in mind throughout the entire planning 
process. These are: select the right consultants; 
involve the public; consider all the options; esti- 
mate the project cost; develop a plan for financing 
the project; and determine how the system will be 
managed after its construction. (Lantz-PTT) 
W89-02838 


WASTE MINIMIZATION AUDIT REPORT: 
CASE STUDIES OF MINIMIZATION OF SOL- 
VENT WASTES AND ELECTROPLATING 
WASTES AT A DOD (DEPARTMENT OF DE- 
FENSE) INSTALLATION, 

Versar, Inc., Springfield, VA. 

M. Drabkin, and P. Sylvestri. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-166780. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. EPA/600/2-88/010, February 1988. 
73p, 9 fig, 16 tab, 20 ref. 


Descriptors: *Wastewater treatment, *Solvents, 
*Case studies, *Metal-finishing wastes, *Manage- 
ment planning, Waste management, Sludge, Mer- 
cury, Oil wastes, Industrial wastes, Economic as- 
pects, Cadmium, Cyanide. 


The U.S. EPA is encouraging hazardous waste 
generators to develop programs to reduce the gen- 
eration of hazardous waste. To foster such pro- 
grams, the Agency’s Office of Research and De- 
velopment Hazardous Waste Engineering Re- 
search Laboratory (ORD/HWERL) is supporting 
the development and evaluation of a model hazard- 
ous waste minimization audit (WMA) procedure 
using the EPA hierarchy of waste minimization 
(WM) options, with source reduction being more 
desirable and recycle/reuse less desirable. Treat- 
ment options, although not considered WM, were 
evaluated if neither of the former alternatives was 
available. The WMA were conducted at genera- 
tors of a number of generic hazardous wastes, 
including corrosives, heavy metals, spent solvents, 
and cyanides. In 1987, the HWERL WMA pro- 
gram concentrated on ORD’s top priority RCRA 
K and F waste list. Audits were conducted at 
generators of KO71 and K106 wastes (mercury cell 
chloralkali plants), K048-K052 wastes (sludges and 
solids from petroleum refining), F002-F004 wastes 
(spent solvents), and F006 wastes (wastewater 
treatment sludges from electroplating operations). 
A WMA carried out at a DOD installation respon- 
sible for the rehabilitation of worn Army tanks was 





aimed at developing WM options for F002, F004, 
and F006 listed wastes. Two source reduction o 
tions were developed by the audit team for F 
and F004 wastes with attractive payback periods 
and substantial potential savings in waste solvent 
disposal costs. A number of source reduction and 
recycle/reuse options were develo for the elec- 
troplating wastes which, if successfully implement- 
ed, could result in substantial savings in F006 
waste disposal costs as well as achieve compliance 
with the DOD installation’s NPDES permit limita- 
tions for cadmium and cyanide. (Author’s abstract) 
W89-02839 


CORRECTIVE MEASURES FOR RELEASES 

TO GROUNDWATER FROM SOLID WASTE 

MANAGEMENT UNITS, 

a Corp., Bedford, MA. GCA Technology 
iV 

For primary bibliographic entry see Field 5G. 

W89-02844 


HANDBOOK: IMPROVING POTW PERFORM- 
ANCE USING THE COMPOSITE CORREC- 
TION PROGRAM APPROACH, 

Process Applications, Inc., Fort Collins, CO. 

B. A. Hegg, J. R. Schultz, and K. L. Rakness. 
Available , Sat the National Technical Information 
Service, Springfield, VA. 22161, as PB88-184007. 
Price codes: A10 in paper copy, A01 in microfiche. 
Report No. EPA/625/6-84-008, October 1984. 
258p, 13 fig, 27 tab, 62 ref, 15 append. 


Descriptors: *Wastewater treatment, *Biological 
treatment, *Performance evaluation, Activated 
sludge, Aeration, Sludge stabilization, Biofiltration. 


The Handbook provides information on methods 
to economically improve the performance of exist- 
ing publicly owned treatment works (POTWs). It 
is ‘how-to’ oriented and describes an approach that 
POTW owners can use to achieve improvements 
in treatment without major capital expenditures. 
The evaluation phase is a thorough review and 
analysis of a POTW’s design capabilities and asso- 
ciated administration, operation, and maintenance 
ractices. It is conducted to provide information 
ior POTW administrators to make decisions re- 
garding efforts necessary to improve performance. 
The primary objective is to determine if significant 
improvements in treatment can be achieved with- 
out making major capital expenditures. The per- 
formance improvement phase is a systematic 4 
proach to eliminating those factors that limit 
formance in existing POTWs. Its major benefit is 
that it optimizes the capability of existing facilities 
to perform better and/or treat more wastewater. 
Focus is on POTWs treating typical municipal 
wastewater compatible with common biological 
wastewater treatment processes; specifically on 
mechanical plants using activated sludge (suspend- 
ed growth), trickling filters (fixed film), and vari- 
ations of these processes for secondary treatment. 
Variations of suspended growth processes included 
are: plug flow, complete mix, extended aeration, 
contact stabilization, tapered aeration, oxidation 
ditches, and step feed. Fixed film processes includ- 
ed are: conventional rock filters, plastic media 
filters, redwood media filters, activated biofilters 
(ABFs), and rotating biological contactors (RBCs). 
(Lantz-PTT) 
W89-02845 


COMPOSTING OF 
WASTEWATER SLUDGES. 
Environmental Protection Agency, Cincinnati, 
OH. Center for Environmental Research Informa- 
tion. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-186119. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. EPA/82/4-85/014, August 1985. 68p, 
82 fig, 24 tab, 21 ref. 


MUNICIPAL 


Descriptors: *Sludge utilization, *Wastewater 
treatment, *Municipal wastewater, *Composting, 
*Sludge, Monitoring, Economic aspects, Regula- 
tions, Case studies, Standards. 


Sludge management is a major problem for many 
municipalities. Ever increasing quantities of sludge 
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Waste Treatment Processes—Group 5D 


are being generated as municipalities begin to 
comply with the wastewater treatment require- 
ments of the Clean Water Act and as advances are 
made in wastewater treatment. Composting is a 
natural microbiological process that degrades 
sludge to a stable humus-like material that can be 
recycled to the land for use as a soil conditioner 
and low-grade fertilizer. Composting can have ad- 
vantages over other sludge management alterna- 
tives, including lower energy requirements and 
capital investment than incineration; a more man- 
ageable product than land —— and a more 
productive, beneficial use of sludge than landfilling 
or ocean disposal. Because composting prepares 
sludge for use as a resource rather than as a waste 
and because it conserves energy, it qualifies as an 
alternative technology under the Federal Con- 
struction Grants Program. This seminar publica- 
tion provides practical information on current 
methods of composting municipal wastewater 
sludges. It is intended for government and private 
sector individuals involved in the planning, design, 
and operation of municipal sludge treatment and 
disposal systems. Chapters present: general princi- 
ples of the composting process and system design, 
including windrow, static pile, and in-vessel sys- 
tems; public relations; aesthetic considerations; 
marketing and distribution of compost; economics; 
design and site layout considerations; monitoring; 
equipment selection; and public health consider- 
ations. (Lantz-PTT) 

W89-02855 


ASSIMILATIVE CAPABILITIES OF RETEN- 
TION PONDS, 

Geological Survey, Tallahassee, FL. 

E. H. Martin, and J. L. Smoot. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-180153. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. FHWA/DOT/BMR-303-86, April 
1986. 75p, 19 fig, 10 tab, 17 ref. 


Descriptors: *Lagoons, *Wastewater treatment, 
*Settling basins, *Wetlands, *Urban runoff, Pollut- 
ant load, Nitrates, Orthophosphates, Suspended 
solids, Lead, Zinc, Nitrogen, Phosphorus, Heavy 
metals, Fate of pollutants. 


The efficiency of a detention pond and wetlands 
temporary storage system to reduce constituents 
loads in urban runoff was determined. The reduc- 
tion efficiencies for 22 constituents, including the 
dissolved, suspended and total phases of many of 
the constituents were investigated. A new method 
not previously discussed in technical literature was 
developed to determine the efficiency of a tempo- 
rary storage system unit such as a detention pond 
or wetlands. The method provides an efficiency, 
called the regression efficiency, determined by a 
regression made of loads-in against loads-out of a 
unit with the intercept of the regression con- 
strained to zero. The regression efficiency of the 
treatment unit is defined as unity minus the regres- 
sion slope. The system (pond and wetlands) 
achieved appreciable reductions of loads for most 
constituents. Significant positive regression effi- 
ciencies for the system were found for all constitu- 
ents except the nutrients dissolved nitrate and dis- 
solved orthophosphate. Systems regression effi- 
ciencies were 55% for total solids, 83% for total 
lead, 70% for total zinc, 36% for total nitrogen, 
and 43% for total phosphorus. (Author’s abstract) 
W89-02856 


SELECTION GUIDE FOR VOLATILIZATION 
TECHNOLOGIES FOR WATER TREATMENT, 
IT Corp., Knoxville, TN. 

For primary bibliographic entry see Field SF. 
W89-02863 


VALUE ENGINEERING FOR SMALL COM- 
MUNITIES. 


Environmental Protection Agency, Washington, 
DC. Office of the Assistant Administrator for 
Water. 

For primary bibliographic entry see Field 6B. 
W89-02865 


MUNICIPAL WASTEWATER SLUDGE COM- 
BUSTION TECHNOLOGY. 

Environmental Protection Agency, Cincinnati, 
OH. Center for Environmental Research Informa- 
tion. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-186101. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. EPA/623/4-85/015, September 1985. 
177p, 37 fig, 37 tab. 


Descriptors: *Municipal wastewater, *Inciner- 
ation, *Wastewater treatment, *Sludge, *Combus- 
tion, Costs, Sludge drying, Air pollution, Ash, 
Waste disposal, Landfills. 


Various municipal sludge combustion systems are 
described and evaluated. The necessity for consid- 
ering and evaluating the costs involved in the total 
sludge management train, including dewatering, 
combustion, air pollution control, and ash disposal 
processes are also emphasized. The report is in- 
tended to supplement, but not replace, EPA tech- 
nology transfer publications on sludge treatment 
di dewatering municipal wastewater 
sludges, municipal sludge landfills, and land appli- 
cation of municipal sludge. It also answers ques- 
tions that have been raised about incineration as a 
means of processing sludge solids for ultimate dis- 
posal and presents factual answers supported by 
case histories. The primary objectives of this docu- 
ment are: (1) to assess the current status of munici- 
pal sludge combustion technology as to perform- 
ance of in-place systems, environmental concerns, 
and regulatory agency viewpoints; (2) to determine 
what needs to be done to make municipal sludge 
combustion more economical, including upgrading 
the performance of present and future systems; and 
(3) to discuss technology in the R&D stage. (Au- 
thor’s abstract) 
W89-02872 


BIOTREATMENT SYSTEMS: VOLUME I. 
CRC Press, Boca Raton, Florida. 1988. Vol. 1, 
328p. Edited by Donald L. Wise. 


Descriptors: *Anaerobic digestion, * Aerobic treat- 
ment, *Water treatment, *Biological treatment, 
*Wastewater treatment, *Biological wastewater 
treatment, Bacteria, Industrial wastewater, Haz- 
ardous materials, Phenols, Organic compounds. 


Biotreatment Systems has as its major theme the 
biotreatment of organic residues. This theme pri- 
marily encompasses the field of anaerobic methane 
fermentation, with an emphasis on treatment of 
complex wastes. The text is intended to present a 
comprehensive overview of the most practical re- 
search programs that are being carried out in this 
emerging field of international significance. 
Volume I includes the following chapters: Aerobic 
Treatment of Sewage from Lignite (Brown Coal) 
Processing; Literature Study on the Feasibility of 
Microbiological Decontamination of Polluted 
Soils; Treatment of Hazardous Wastes in a Se- 
quencing Batch Reactor; Anaerobic Degradation 
of Phenolic Compounds with Applications to 
Treatment of Industrial Wastes; Biological Treat- 
ment of Toxic Industrial Wastes; and Microbial, 
Chemical, and Technological Aspects of the An- 
aerobic Digestion of Organic Pollutants. (See 
W89-02915 thru W89-02921 and W89-02927) 


(Sand-PTT) 
W89-02914 


AEROBIC TREATMENT OF SEWAGE FROM 
LIGNITE (BROWN COAL) PROCESSING, 
Institut fuer Biotechnologie, Leipzig (German 
D.R.) 

M. Ringpfeil, U. Stottmeister, U. Behrens, G. 
Martius, and G. Burger. 

IN: Biotreatment Systems. Vol. 1. CRC Press, 
Boca Raton, Florida. 1988. p 1-61, 21 fig, 28 tab, 
139 ref. 


Descriptors: *Water pollution prevention, 
*Wastewater treatment, *Biological wastewater 
treatment, *Sludge utilization, *Coal, *Industrial 
wastewater, Lignite, Sludge, Sludge disposal, Bac- 
teria. 
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Experiences gained from decades of operation of 
biological purification plants in the brown coal 
industry have led to industrial plants taking into 
account the latest knowledge of biotechnology. 
The formation and refinement of brown coal, the 
Pe see chemical, and biological methods of puri- 
‘ying brown coal processing waste waters, and the 
possibilities for the utilization and disposal of the 
resulting sludge are reviewed, with an emphasis on 
the biological purification of brown coal industry 
wastewaters by technical plants in East Germany. 
Amounts of wastewater may be reduced by new 
technologies such as coal liquefaction, but the de- 
velopment of new brown coal resources, such as 
saliferous coal, raises new wastewater treatment 
problems. The use of commercially adopted strains 
of microorganisms appears to offer few advan- 
tages. The construction of new strains by plasmid 
transfer may offer decisive advantages for the deg- 
radation of synthetically produced, persistent sub- 
stances in wastewater. (See also W89-02914) 
(Sand-PTT) 

W89-02915 


TREATMENT OF HAZARDOUS WASTES IN A 
SEQUENCING BATCH REACTOR, 

CECOS International, Inc., Buffalo, NY. 

P. A. Herzbrun, R. L. Irvine, K. C. Malinowski, 
and M. J. Hanchak. 

IN: Biotreatment Systems. Vol. 1. CRC Press, 
Boca Raton, Florida. 1988. p 157-167, 6 fig, 8 tab, 4 
ref. NYSERDA Contract 601-CON-IC-84. 


Descriptors: *Water pollution, *Wastewater treat- 
ment, *Biological wastewater treatment, *Hazard- 
ous materials, *Organic compounds, *Phenols, 
*Activated carbon, Cost analysis, Activated 
sludge, Organic carbon, Sequencing batch reactor. 


The primary means for removing organic com- 
pounds at the Chemical and Environmental Con- 
servation Systems (CECOS) International Niagara 
Falls Wastewater Treatment Plant (NFWTP) is 
activated carbon. Because of the cost and energy 
demands associated with the use of activated 
carbon, CECOS investigated the sequencing batch 
reactor (SBR), a biological treatment system, as an 
alternate method for the removal of organic 
carbon from wastewater. Bench-scale studies were 
initiated by CECOS in August 1983. The bench- 
scale reactors were operated at several loadings 
and four detention times. A description of the 
CECOS hazardous waste disposal site is presented 
along with SBR bench-scale results on organic 
carbon and phenol removal, sludge-setting charac- 
teristics, and oxygen uptake rates. Based on the 
results, a full-scale SBR system was designed, with 
construction beginning in December 1983. The 
full-scale SBR was placed into operation in June 
1984. The role of activated carbon will be shifted 
from that of being the rimary means for removing 
organic carbon to a more cost-effective role which 
involves final polishing of the effluent. A 1- or 2- 
day power failure should have no short- or long- 
term effect on system performance. (See also W89- 
02914) (Sand-PTT) 

W89-02917 


ANAEROBIC DEGRADATION OF PHENOLIC 
COMPOUNDS WITH APPLICATIONS TO 
TREATMENT OF INDUSTRIAL WASTE 
WATERS, 

Alberta Univ., Edmonton. Dept. of Microbiology. 
P. M. Fedorak, and S. E. Hrudey. 

IN: Biotreatment Systems. Vol. 1. CRC Press, 
oy a Florida. 1988. p 169-225, 8 fig, 14 tab, 

ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Biodegradation, *Anaero- 
bic digestion, *Industrial wastewater, *Phenols, 
Bacteria, Organic carbon, Methane bacteria. 


The mechanisms of anaerobic biodegradation of 
phenolic compounds are reviewed with particular 
emphasis on the fermentation processes which ulti- 
mately yield methane. These microbial activities 
and capabilities are considered in light of the use in 
the treatment of phenolic waste waters. The sus- 
ceptibilities of a large number of phenolics to be 
degraded under anaerobic conditions are summa- 


rized and the phenolic composition of various 
wastewaters is surveyed. Only laboratory-scale 
studies on the anaerobic treatment of actual and 
synthetic phenolic wastewaters have been report- 
ed; these studies are also reviewed. While methan- 
ogenic fermentation is not capable of degrading all 
phenolics found in industrial wastewater, the proc- 
ess may be developed to remove the majority of 
the organic carbon present as fermentable pheno- 
lics. Subsequent treatment would be required to 
remove the remaining phenolics. (See also W89- 
02914) (Sand-PTT) 

W89-02918 


BIOLOGICAL TREATMENT OF TOXIC IN- 

DUSTRIAL WASTE, 

National Environmental Engineering Research 

Inst., Nagpur (India). Environmental Microbiology 
iv. 

P. Kumaran, and N. Shivaraman. 

IN: Biotreatment Systems. Vol. 1. CRC Press, 

Boca Raton, Florida. 1988. p 227-283, 9 fig, 12 tab, 

210 ref. 


Descriptors: *Toxic wastes, *Wastewater treat- 
ment, *Toxicity, *Detoxification, *Biodegradation, 
*Biological wastewater treatment, ‘*Industrial 
wastewater, Pollutants, Phenols, Ammonia, Cya- 
nide, Pesticides, Hydrocarbons, Heavy metals, Mi- 
crobial degradation, Bacteria. 


The causes for the deteriorating environmental 
conditions resulting from the discharge of toxic 
industrial effluents are reviewed. The toxicity of 
the pollutants present in these wastes (phenolics, 
ammonia, cyanide, thiocyanates, hydrocarbons, 
pesticides and heavy metals) to aquatic and terres- 
trial life is evaluated. The ability of certain micro- 
organisms to detoxify and sometimes utilize these 
pollutants as carbon and energy sources is dis- 
cussed. The merits and demerits of the application 
of biotechnology to the treatment of toxic industri- 
al effluents through the ‘classical approach’ are 
covered, as are recent trends in bioengineering 
with special reference to biochemical augmenta- 
tion of wastewater treatment plants. (See also 
W89-02914) (Sand-PTT) 

W89-02919 


MICROBIAL, CHEMICAL, AND TECHNO- 
LOGICAL ASPECTS OF THE ANAEROBIC 
DEGRADATION OF ORGANIC POLLUTANTS, 
Agricultural Univ., Wageningen (Netherlands). 
Dept. of Water Pollution Control. 

I. W. Koster. 

IN: Biotreatment Systems. Vol. 1. CRC Press, 
Boca aan Florida. 1988. p 285-316, 6 fig, 5 tab, 
244 ref. 


Descriptors: *Biodegradation, *Anaerobic diges- 
tion, *Methane bacteria, *Wastewater treatment, 
*Biological wastewater treatment, *Organic com- 
pounds, Fate of pollutants, Microbial degradation, 
Bacteria. 


The microbiology, (bio)chemistry, and technology 
of the anaerobic degradation of organic pollutants 
is reviewed. The main environmental factors 
which are important for a stable anaerobic diges- 
tion include acidity and buffering capacity, temper- 
ature nutrients, and toxic (inhibitory) compounds 
in the wastewater. Since the methanogenic bacteria 
are the key organisms in anaerobic digestion, the 
discussion of the environmental factors focuses on 
methanogenesis, but the impact of these factors on 
the other metabolic stages in the process of anaero- 
bic digestion is also dealt with. For many industrial 
wastewaters, there is no need to optimize hydroly- 
sis and acidogenesis, because the rates are suffi- 
ciently high even at suboptimal conditions. It is 
concluded that anearobic digestion is a form of 
biotechnology which has good potential in solving 
the problem of environmental pollution with or- 
ganic wastes and wastewaters. (See also W89- 
02914) (Sand-PTT) 

W89-02920 


BIOTREATMENT SYSTEMS: VOLUME II. 
CRC Press, Boca Raton, Florida. 1988. Vol. 2. 
248p. Edited by Donald L. Wise. 


Descriptors: *Anaerobic digestion, 
treatment, *Wastewater treatment, *Biological 
wastewater treatment, Industrial wastewater, 
Phenols, Heavy metals, Sludge, Hazardous materi- 
als, Bacteria. 


*Biological 


Biotreatment Systems has as its major theme the 
biotreatment of organic residues. This theme pri- 
marily encompasses the field of anaerobic methane 
fermentation, with an emphasis on treatment of 
complex wastes. The text is intended to present a 
comprehensive overview of the most practical re- 
search programs that are being carried out in this 
emerging field of international significance. 
Volume II includes the following chapters: Toxici- 
ty of Heavy Metals to Thermophilic Anaerobic 
Digestion; In Situ Biological Treatment of Hazard- 
ous Waste-Contaminated Soils; The Role of Phe- 
nolic and Humic Compounds in Anaerobic Diges- 
tion Processes; Bacterial Leaching of Heavy 
Metals from Anaerobically Digested Sludge; and 
Biodegradation of Recalcitrant Industrial Wastes. 
(See W89-02922 thru W89-02927 and W89-02914) 
(Sand-PTT) 

W89-02921 


TOXICITY OF HEAVY METALS TO THERMO- 
PHILIC ANAEROBIC DIGESTION, 

Technical Univ. of Denmark, Lyngby. Inst. for 
Bioteknologi. 

B. K. Ahring, and P. Westermann. 

IN: Biotreatment Systems. Vol. 2. CRC Press, 
Boca Raton, Florida. 1988. p 1-21, 1 fig, 1 tab, 90 
ref. Danish Natural Science Research Council 
Grants 11-3888 and 11-3982. 


Descriptors: *Heavy metals, *Toxicity, *Anaero- 
bic digestion, *Wastewater treatment, Biological 
wastewater treatment, Municipal wastewater, In- 
dustrial wastewater, Bacteria, Copper, Cadmium, 
Chromium, Mercury, Nickel, Zinc. 


Organic matter subject to anaerobic digestion is 
generally very heterogeneous and may contain 
compounds toxic to the anaerobic microorganisms 
in the digester. Heavy metals such as Cu, Cd, Cr, 
Hg, Ni and Zn are often present in combined 
municipal and industrial wastewater. The impact 
of heavy metals as environmental pollutants to 
anaerobic digestion is discussed. As thermophilic 
digestion is an expanding technology within the 
treatment of organic wastes, and as few investiga- 
tions concerning heavy metal toxicity have been 
done in this area, the focus is on the thermophilic 
aspects of heavy metal toxicity. None of the ex- 
periments reviewed indicate that sensitivity or in- 
stability caused by heavy metals in the wastewater 
is higher under thermophilic conditions than under 
mesophilic conditions. (See also W89-02921) 
(Sand-PTT) 

W89-02922 


IN SITU BIOLOGICAL TREATMENT OF HAZ- 
ARDOUS WASTE-CONTAMINATED SOILS, 
Utah State Univ., Logan. Dept. of Civil and Envi- 
ronmental Engineering. 

R. R. Dupont, R. C. Sims, J. L. Sims, and D. L. 
Sorensen. 

IN: Biotreatment Systems. Vol. 2. CRC Press, 
Boca Raton, Florida. 1988. p 23-94, 4 fig, 20 tab, 
167 ref, append. 


Descriptors: *Soil contamination, *Biological 
treatment, *Cleanup, *Decontamination, *Biode- 
gradation, *Detoxification, Waste management, 
Bacteria, Pollutants, Soil management, Microbial 
degradation, In situ treatment, Public health. 


In situ treatment is the use of the upper soil/plant 
system for the biological and/or physical/chemical 
transformation, degradation, and detoxication of 
waste constituents. The control and management 
of biochemical processes and site/soil factors to 
accomplish the in situ biological treatment of haz- 
ardous waste contaminated soils involves two 
basic, fundamental soil/waste interaction process- 
es, i.e. biological transformation and physical im- 
mobilization of waste constituents. These interac- 
tion processes, the waste/soil/site factors which 
affect them, and the means for the control and 





management to optimize in situ treatment at haz- 
ardous waste sites are reviewed. Topics covered 
include methodology, selection of treatment techi- 
ques, monitoring requirements, public health/risk 
assessment techniques, and the application of meth- 
odology to in situ management. Fundamental proc- 
ess influencing soil/waste interactions are de- 
scribed in an appendix. (See also W89-02921) 
(Sand- 

W89-02923 


ROLE OF PHENOLIC AND HUMIC COM- 
POUNDS IN ANAEROBIC DIGESTION PROC- 
ESSES, 

Agricultural Univ., Wageningen (Netherlands). 
Dept. of Water Pollution Control. 

J. A. Field, and G. Lettinga. 

IN: Biotreatment Systems. Vol. 2. CRC Press, 
Boca Raton, Florida. 1988. p 95-123, 7 fig, 6 tab, 
136 ref. 


Descriptors: *Aerobic digestion, *Farm wastes, 
*Biodegradation, *Phenols, *Humic compounds, 
*Wastewater treatment, Biological wastewater 
treatment, Industrial wastewater, Bacteria. 


Certain wastewaters generated from agricultural 
and petrochemical industries contain moderate to 
high concentrations of phenolics. Conditions prior 
to waste treatment may subject the phenols to 
transformations. The transformations can produce 
phenolic products which may influence the per- 
formance of anaerobic treatment by inhibiting the 
process or by being resistant to anaerobic degrada- 
tion. The extent to which these transformations 
alter the role of phenolic compounds in anaerobic 
digestion is evaluated. Special consideration is 
given to transformations analogous to humus-form- 
ing processes since industrial process waters are 
often subject to either alkaline conditions or en- 
zymes which catalyze phenol oxidation. (See also 
W89-02921) (Sand-PTT) 

W89-02924 


BACTERIAL LEACHING OF HEAVY METALS 
FROM ANAEROBICALLY DIGESTED 
SLUDG 

Esso Petroleum Canada, Sarnia (Ontario). Re- 
search Dept. 

L. T. K. Wong, and J. G. Henry. 

IN: Biotreatment Systems. Vol. 2. CRC Press, 
Boca Raton, Florida. 1988. p 125-169, 15 fig, 23 
tab, 105 ref. 


Descriptors: *Sludge digestion, *Sludge utilization, 
*Anaerobic digestion, *Heavy metals, *Leaching, 
*Bacteria, *Wastewater treatment, Chelation, Ion 
exchange, Chlorination. 


The physical/chemical characteristics of digested 
sludge and methods for the removal of heavy 
metals from sewage sludge are discussed. These 
processes include acidification, chemical chelation, 
liquid ion exchange, chlorination, and oxidative 
acid hydrolysis. However, factors such as high 
costs and operational difficulties have limited prac- 
tical applications of these methods. A new ap- 
proach to remove heavy metals from sewage 
sludge utilizes a biological oxidation process called 
bacterial leaching, which may be defined as the 
solubilization of metals from insoluble minerals 
directly by the metabolism of leaching bacteria or 
indirectly by the products of metabolism. Research 
on bacterial leaching of anaerobically digested 
sludge has proceeded from batch to continuous 
system. Attempts have also been made to improve 
or modify the process downstream from bacterial 
leaching. If the feasibility of the process can fur- 
ther be demonstrated on a pilot scale, it may 
provide a practical solution to the sludge disposal/ 
utilization problem. (See also W89-02921) (Au- 
thor’s abstract) 

W89-02925 


BIODEGRADATION OF RECALCITRANT IN- 
DUSTRIAL WASTES, 

National Environmental Engineering Research 
Inst., Nagpur (India). 

T. Chakrabarti, P. V. R. Subrahmanyam, and B. B. 
Sundaresan. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


IN: Biotreatment Systems. Vol. 2. CRC Press, 
Boca — Florida. 1988. p 171-234, 8 fig, 6 tab, 
278 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, ‘*Industrial wastewater, 
*Activated carbon, *Ozonation, Advnced 
wastewater treatment, Toxicity, Oxidation, Bacte- 
ria, Biodegradation, Anaerobic digestion, Genetic 
engineering. 


The biological processes for biodegradable and 
recalcitrant wastewaters generated from different 
industries and anaerobic treatment of waste sludge 
generated during biological treatment processes 
are reviewed. In addition to the established tech- 
nology for biological treatment processes, newer 
approaches in waste process biotechnology are 
discussed, including powdered activated carbon 
and granular activated carbon or processes involv- 
ing pretreatment of recalcitrant wastes by ozona- 
tion, hydrogen peroxide treatment, and photooxi- 
dation. Genetic engineering has shown increasing 
promise in preparing cultures which can be used 
successfully to treat toxic and/or recalcitrant 
wastes. (See also W89-02921) (Sand-PTT) 
W89-02926 


BIOTREATMENT SYSTEMS: VOLUME III. 
CRC Press, Boca Raton, Florida. 1988. Vol. 3, 
212p. Edited by Donald L. Wise. 


Descriptors: *Water pollution, *Water treatment, 
*Biological treatment, *Wastewater treatment, 
*Biological wastewater treatment, Organic wastes, 
Bacteria. 


Biotreatment Systems has as its major theme the 
biotreatment of organic residues. This theme pri- 
marily encompasses the field of anaerobic methane 
fermentation, with an emphasis on treatment of 
complex wastes. The text is intended to present a 
comprehensive overview of the most practical re- 
search programs that are being carried out in this 
emerging field of international significance. 
Volume III includes the following chapters: An- 
aerobic Biological Processes for the Prevention of 
Noxious Odors in Pulp Manufacturing; Potential 
for Treatment of Hazardous Organic Chemicals 
with Biological Processes; Anaerobic Treatment of 
Sulfate-Containing Waste Water; and Enhanced 
Biological Phosphorus Removal from Waste 
Waters. (See W89-02928 thru W89-02931, W89- 
02914, and W89-02921) (Sand-PTT) 

W89-02927 


ANAEROBIC BIOLOGICAL PROCESS FOR 
THE PREVENTION OF NOXIOUS ODORS IN 
PULP MANUFACTURING, 

Tohoku Univ., Sendai (Japan). Dept. of Civil En- 
gineering. 

G. Endo, and Y. Tohya. 

IN: Biotreatment Systems. Vol. 3. CRC Press, 
Boca Raton, Florida. 1988. p 1-14, 7 fig, 7 tab, 3 
ref. 


Descriptors: *Wastewater treatment, *Odor con- 
trol, *Industrial wastewater, *Pulp and paper in- 
dustry, *Anaerobic digestion, *Sulfur compounds, 
Bacteria, Biological wastewater treatment. 


Sulfur-containing malodorous compounds in pulp- 
ing waste water can be removed by an anaerobic 
fermentation system which is combined with an 
alkaline scrubbing process of fermenter gas and 
with an air-stripping process of the anaerobically 
treated water. The fundamental phenomena in an- 
aerobic decomposition of malodorous compounds 
are discussed. Optimal conditions of an anaerobic 
bioreactor for the treatment of foul kraft steam 
condensates and the secondary air stripping for the 
removal of the dimethyl sulfide that cannot be 
decomposed biologically by anaerobic microorga- 
nisms are discussed. (See also W89-02927) (Sand- 


W89-02928 
POTENTIAL FOR TREATMENT OF 


F HAZARD- 
OUS ORGANIC CHEMICALS WITH BIOLOGI- 
CAL PROCESSES, 


Illinois Univ., Urbana. Dept. of Civil Engineering. 
B. E. Rittmann, D. Jackson, and S. L. Storck. 

IN: Biotreatment Systems. Vol. 3. CRC Press, 
Boca Raton, Florida. 1988. p 15-64, 10 fig, 10 tab, 
176 ref. U.S. EPA Cooperative Agreement CR 
806819 and Office of Research and Development 
Grant EPAR-809750. 


Descriptors: *Hazardous wastes, *Pollutants, 
*Wastewater treatment, *Biological wastewater 
treatment, Hazardous materials, Methane bacteria, 
Anaerobic treatment, Aerobic treatment, Organic 
compounds, Bacteria, Genetic engineering. 


Biological methods for the treatment of hazardous 
organic chemicals are discussed, with a focus on 
water pollution. Following a description of the key 
characteristics of contamination situations, the 
basic concepts needed to evaluate whether or not a 
process is potentially capable of achieving a treat- 
ment goal are discussed. These include: the elec- 
tron acceptor, the electron donor and energy 
source, primary and secondary substrate utilise 
tion, degradation potentials of classes of com- 
pounds, and reactor considerations. Simple quanti- 
tative models were developed that can be used to 
predict process performance, and examples for en- 
vironmentally significant compounds demonstrate 
the use of the models, show several potentially 
valuable applications, and illustrate key features of 
the biological systems. The possibilities for genetic 
engineering to enhance biological treatment poten- 
tial are also discussed. (See also W89-02927) (Sand- 


PTT) 
W89-02929 


ANAEROBIC TREATMENT OF SULFATE- 
CONTAINING WASTE WATER, 

Hoofdgroep Maatschappelijke Technologie TNO, 
Apeldoorn (Netherlands). 

A. Rinzema, and G. Lettinga. 

IN: Biotreatment Systems. Vol. 3. CRC Press, 
Boca Raton, Florida. 1988. p 65-109. 12 fig, 12 tab, 
193 ref. 


Descriptors: *Anaerobic treatment, *Wastewater 
treatment, *Biological wastewater treatment, 
*Pulp and paper industry, *Industrial wastewater, 
*Sulfates, *Sulfites, Methane bacteria, Food-proc- 
essing wastes, Fermentation industry, Model stud- 
ies, Sulfur bacteria. 


The possibilities and restrictions of the anaerobic 
treatment method for wastewaters containing oxi- 
dized sulfur compounds such as sulfate and sulfite 
are reviewed. The microbiology of sulfate reduc- 
tion is discussed, with emphasis on the competition 
between sulfate-reducing and methane-producing 
bacteria. The inhibition phenomena that can be 
important in the anaerobic treatment of wastewater 
containing sulfur compounds are described. The 
modeling of anaerobic treatment of sulfate-contain- 
ing waste waters, based on the available informa- 
tion on substrate competition and inhibition, is also 
discussed, along with an overview of results ob- 
tained with wastewater from such sources as the 
pulp and paper, fermentation, and edible oil indus- 
tries. (See also W89-02927) (Sand-PTT) 
W89-02930 


ENHANCED BIOLOGICAL PHOSPHORUS 
REMOVAL FROM WASTE WATERS, 

Lyonnaise des Eaux, Le Pecq (France). Dept. of 
Wastewater Treatment. 

M. T. J. Meganck, and G. M. Faup. 

IN: Biotreatment Systems. Vol. 3. CRC Press, 
Boca Raton, Florida. 1988. p 111-203, 43 fig, 12 
tab, 155 ref. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Phosphorus removal, *Ac- 
tivated sludge, Fluidized bed process, Ion ex- 
change, Eutrophication, Electrochemical removal, 
Absorption, Filtration, Chemical precipitation. 


Conventional biological treatment of sewage is not 
sufficient to meet the low effluent phosphorus con- 
centrations required to prevent eutrophication of 
lakes and slow-flowing rivers. Specific P-removal 
techniques must be used, with which effluent 
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standards can be met. These techniques include 
fluidized bed crystallization, ion exchange, absorp- 
tion, electrochemical P removal, treatment by 
algae, deep bed filtration, and chemical precipita- 
tion. Besides being rather expensive, most of these 
methods are ‘tertiary treatment’ processes requir- 
ing a good-quality biologically treated effluent as 
influent water. Reagent and energy needs are other 
disadvantages of these processes, together with the 
additional solids production. Sewage treatment en- 
gineers have directed their attention to alternative 
possibilities of P removal, and in the early 1970’s it 
became clear that activated sludges could be in- 
duced to accumulate P up to three times more than 
necessary for normal metabolic requirements. With 
these processes, it was possible to achieve more 
than 80% P removal from domestic sludges with- 
out adding any reagents and without additional 
sludge production. This so-called ‘enhanced bio- 
logical phosphorus removal’ is based on the possi- 
bility of polyphosphate storage by microorganisms, 
and is an excellent example of the application of 
biotechnology to environmental protection. (See 
also W89-02927) (Sand-PTT) 

W89-02931 


ENGINEERING/COST EVALUATION OF OP- 
TIONS FOR REMOVAL/DISPOSAL OF NC 


FINES, 

Little (Arthur D.), Inc., Cambridge, MA. 

A. A. Baiasco, J. M. Nystrom, J. J. Stahr, and L. 
L. Smith. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A192 028. 
Price codes: A04 in paper copy, AOI in microfiche. 
Final Report, September 1987. 72p, 10 fig, 18 tab, 9 
ref, 3 append. Army Contract DAAK11-85-D- 
0008. 


Descriptors: *Wastewater treatment, *Cost analy- 
sis, *Ammunition plants, *Nitrocellulose, Centrifu- 
gation, Filtration, Incineration, Sludge, Engineer- 
ing evaluation, Biological treatment, Physical 
treatment. 


An evaluation of the various options for recover- 
ing and treating/disposing of the nitrocellulose 
(NC) present in the manufacturing wash streams at 
the Radford Army Ammunition Plant (RAAP) 
was undertaken for the U.S. Army Toxic and 
Hazardous Materials Agency (USATHAMA). The 
technologies evaluated included: sliding bowl cen- 
trifugation for preconcentration; cross-flow micro- 
filtration for final concentration; solid bowl cen- 
trifugation for final concentration; incineration for 
disposal of NC sludge; and alkaline digestion for 
pretreatment prior to biological treatment for dis- 
posal. The evaluation focussed on the economics 
of the various technologies, but also addressed the 
performance characteristics and technical risk asso- 
ciated with implementation of the various process 
options which could be configured from the evalu- 
ated technologies. In carrying out the evaluation, 
ten technology modules were configured and eval- 
uated. The different modules represented vari- 
ations in the expected performance of these unit 
operations under extremes in operating conditions. 
The ten modules were then configured into ten 
process options. The overall process options were 
ultimately subjected to an economic assessment 
and overall evaluation and ranking. The most de- 
sirable options, all involved the use of cross-flow 
microfiltration as a concentrating/recovery step. 
Likewise, alkaline digestion as a method for pre- 
treatment prior to biological treatment/disposal 
was involved with the majority of the most prom- 
ising options. Two of the three options with the 
lowest capital and operating costs also involved 
both cross-flow microfiltration and alkaline diges- 
tion. (Author’s abstract) 

W89-02933 


FATE OF WATER SOLUBLE AZO DYES IN 
THE ACTIVATED SLUDGE PROCESS, 
Environmental Protection Agency, Cincinnati, 
OH. Water Engineering Research Lab. 

G. M. Shaul, C. R. Dempsey, and K. A. Dostal. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-208251. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/600/2-88/030, May 1988. 76p, 2 


fig, 9 tab, 13 ref, append. 


Descriptors: *Wastewater treatment, *Dye indus- 
try wastes, *Azo dyes, *Activated sludge process, 
Sludge digestion, Chemical analysis, Aromatic 
compounds, Organic compounds, Biodegradation. 


Azo dyes are of concern because some of the dyes, 
dye precursors, and/or their degradation products 
such as aromatic amines (which are also dye pre- 
cursors), have been shown to be, or are suspected 
to be, carcinogenic. Specific azo dyes were spiked 
at 1 and 5 mg/L to pilot-scale treatment systems 
with both liquid and sludge samples collected. 
Samples were analyzed by high performance liquid 
chromatography with ultraviolet-visible detector. 
Mass balance calculations were made to determine 
the percentage of the dye compound in the waste 
activated sludge and in the activated sludge efflu- 
ent. Of the 18 dyes studied, 11 compounds passed 
through the activated sludge process substantially 
untreated, 4 were significantly adsorbed onto the 
waste activated sludge and 3 were apparently bio- 
degraded. (Author’s abstract) 

W89-02935 


COMPUTER AIDED DESIGN OF DIFFUSED 
AERATION SYSTEMS, 

Municipal Environmental Research Lab., Cincin- 
nati, OH. Wastewater Research Div. 

L. A. Rossman, and J. A. Heidman. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-185608. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Report No. EPA/600/D-88/056, March 1988. 8p, 
1 fig, 4 tab, 6 ref. 


Descriptors: *Computer programs, ‘*Aeration, 
*Wastewater treatment, *Design criteria, *Com- 
puter aided design, Activated sludge, Chemical 
oxygen demand, Dissolve oxygen, Costs. 


CADDAS (Computer Aided Design of Diffused 
Aeration Systems) is a microcomputer-based pro- 
gram that analyzes the cost and performance of 
diffused aeration used in activated sludge 
wastewater treatment systems. The program can 
analyze both coarse bubble and fine pore diffusers 
as well as detailed blower configurations and oper- 
ational strategies. For a given set of hourly oxygen 
demands throughout the year, diffuser perform- 
ance characteristics, and blower capacity/oper- 
ational capability, CADDAS computes hourly dis- 
solved oxygen levels, air flow requirements, and 
blower energy usage over each month of a multi- 
year serege | period. Special attention is paid to 
the effects of fine pore diffuser fouling on oxygen 
transfer efficiency and its restoration through 
cleaning. CADDAS also computes the present 
worth costs of initial equipment installation, 
monthly energy usage, annual routine mainte- 
nance, and periodic diffuser cleaning. These fea- 
tures make CADDAS a useful tool for identifying 
cost-effective aeration system designs. (Author’s 
abstract) 

W89-02947 


EVALUATION OF BIOLOGICAL TREATMENT 
OF PHARMACEUTICAL WASTEWATER 
WITH PAC ADDITION. VOLUME I, 

Radian Corp., Milwaukee, WI. 

D. A. Gardner, and R. A. Osantowski. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-212527. 
Price codes: A10 in paper copy, AO1 in microfiche. 
Report No. EPA/600/2-88/032a, May 1988. 193p, 
113 fig, 53 tab, 18 ref. EPA Contract 68-03-3371. 


Descriptors: *Wastewater treatment, *Biological 
treatment, *Powdered activated carbon, *Chemi- 
cal wastewater, *Pharmaceutical wastes, *Industri- 
al wastewater, Chemical oxygen demand, Stand- 
ards, Activated carbon, Mixed liquor suspended 
solids, Suspended solids, Toxicity, Organic com- 
pounds. 


A lack of information on applicable removal tech- 
nologies for total chemical oxygen demand 
(TCOD) prevented promulgation of best available 
technology economically achievable limitations 
and new source performance standards for TCOD 


for pharmaceutical manufacturing plants in 1983. 
Therefore, in 1984 EPA conducted a pilot plant 
study of activated carbon treatment technologies 
utilizing pharmaceutical wastewaters from a manu- 
facturing plant that produces fermentation prod- 
ucts and chemical synthesis products. One technol- 
ogy that was evaluated was powdered activated 
carbon (PAC) addition to an activated sludge 
system (PACT). A viscous floating mass of mixed 
liquor solids (VFMLS) developed in the PAC 
units and resulted in premature termination of the 
study. The purposes of this study were to: (1) 
attempt to find the cause of the formation of the 
VFMLS; (2) generate additional research data for 
TCOD removal from pharmaceutical wastewater 
using the PACT process; (3) evaluate the efficien- 
cy of PACT in removing specific organics; (4) 
evaluate the effectiveness of PACT in reducing 
effluent aquatic toxicity and (5) evaluate the use of 
a selector to improve the settleability of the mixed 
liquor. One control unit, two PACT units and a 
unit equipped with a series of selector basins for 
improving the settling characteristics of the mixed 
liquor suspended solids were operated. (Author’s 
abstract) 

W89-02948 


EVALUATION OF BIOLOGICAL TREATMENT 
OF PHARMACEUTICAL WASTEWATER 
WITH PAC ADDITION. VOLUME II - APPEN- 
DICES, 

Radian Corp., Milwaukee, WI. 

D. A. Gardner, and R. A. Osantowski. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-212535. 
Price codes: A14 in paper copy, AO1 in microfiche. 
Report No. EOA/600/2-88/032b, May 1988. 516p, 
5 append. EPA contract 68-03-3371. 


Descriptors: *Wastewater treatment, *Powdered 
activated carbon, *Pharmaceutical wastes, *Bio- 
logical treatment, *Chemical wastewater, Industri- 
al wastewater, Chemical oxygen demand, Mixed 
liquor suspended solids, Suspended solids, Toxici- 
ty. 


By way of responding to additional information 
needs, from September to December 1984, EPA 
conducted biological and physical-chemical pilot 
scale performance evaluations of activated carbon 
treatment technologies utilizing actual pharmaceu- 
tical wastewaters. The purpose of these studies was 
to help evaluate the ability of these technologies to 
consistently achieve reductions in the effluent total 
chemical oxygen demand (TCOD) from fermenta- 
tion and chemical synthesis wastewaters. One of 
the technologies that was evaluated was powdered 
activated carbon (PAC) addition to an activated 
sludge system (PACT). Based on the initial pilot 
study results it was decided that additional biologi- 
cal treatment information was needed before 
PACT technology could be considered a viable 
treatment process for pharmaceutical subcategories 
A and C wastewaters (fermentation products and 
chemical synthesis products). Therefore, from 
March to July 1987, additional pilot biological 
treatment studies were performed at the site of the 
original 1984 pilot tests. Four biological pilot units 
were used in the 1987 study. One unit was operat- 
ed as a control, two units were operated with 
powdered activated carbon added to the aeration 
basins, and a fourth unit was operated using a 
series of selector basins for improving the settling 
characteristics of the mixed liquor suspended solids 
(MLSS). This report presents the results of this 
extensive research project. Findings are presented 
regarding the: (1) attempt to identify the cause of a 
viscous floating mass of mixed liquor solids; (2) 
TCOD removal by PAC addition to a biological 
treatment plant; (3) specific organic chemical re- 
moval; (4) aquatic toxicity removal; and (5) use of 
a selector system to improve the MLSS settling 
characteristics compared to the control. (See also 
W89-02948) (Lantz-PTT) 

W89-02949 


DEVELOPMENT OF AN INNOVATIVE AND 
COST-EFFECTIVE MUNICIPAL-INDUSTRIAL 
WASTE TREATMENT SYSTEM, 

Krofta Engineering Corp., Lenox, MA. 





M. Krofta, and L. K. Wang. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-168109. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Technical Report No. LIR/1-85/114, April 1985. 
34p, 8 fig, 10 tab, 33 ref. 


Descriptors: *Wastewater treatment, *Costs, *Mu- 
nicipal wastewater, ‘Industrial wastewater, 
*Chemical treatment, Pilot plants, Flotation, Fil- 
tration, Ozonation, Sludge, Activated carbon, Case 
studies, Hoboken, New Jersey. 


A new chemical waste treatment plant uses dis- 
solved air flotation and sand filtration for 
wastewater treatment, and oxygenation-ozonation, 
and filter press for sludge treatment. The new plant 
has been proven technically and economically fea- 
sible for municipal waste treatment. When treating 
industrial wastewater or combined municipal-in- 
dustrial wastewater, tertiary treatment by granular 
activated carbon is required. The case history of 
Hoboken Project involving the use of Supracell 
(DAF) and Sandfloat Sedifloat (DAF and filtra- 
tion) for wastewater treatment at various pollutant 
loadings demonstrated the technical feasibility of 
the process. Cost analysis indicated that the Supra- 
cell (3 min detention time) and/or Sandfloat (15 
min detention time) for wastewater treatment is 
economically feasible. The adoption of granular 
activated carbon for tertiary treatment is not cost- 
effective. (Author’s abstract) 

W89-02960 


RECENT ADVANCES IN MAGNETIC PROC- 
ES, 


ESSES, 

Lenox Inst. for Research, Inc., MA. 

M. Krofta, L. K. Wang, B. C. Wu, and F. Rogalla. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-168034. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Technical Report No. LIR/04-85/129, April 20, 
1985. 28p. 


Descriptors: *Wastewater treatment, *Magnetic 
separation, *Literature review, Coagulation, Sedi- 
mentation, Filtration, Oil, Heavy metals, Patents. 


Various magnetic separation processes including 
magnetic coagulation/sedimentation, magnetic fil- 
tration, magnetic ion exchange, and magnetite ad- 
dition are presented through a literature review. 
Their general theory of magnetic treatment is de- 
scribed and its applications in water and 
wastewater are introduced with special emphasis 
on removals of oil scale and heavy metals. The 
information is presented as abstracts under 11 
chapters; both journal articles and patents are in- 
cluded. (Author’s abstract) 

W89-02961 


EMISSIONS AND CONTROL OF OFFENSIVE 
ODOR IN WASTEWATER TREATMENT 
PLANTS, 

Lenox Inst. for Research, Inc., MA. 

L. K. Wang. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-168042. 
Price codes: A03 in paper copy, AOI in microfiche. 
Technical Report No. LIR/04-85/130, April 23, 
1985. 29p. 


Descriptors: *Wastewater treatment, *Odor, 
*Wastewater treatment facilities, Water quality 
control, Literature review, Patents. 


A literature review, with 96 references, of odorous 
pollution sources, main odorants, odor quantifica- 
tion, dispersion, control methods, and health ef- 
fects is presented. The report consists of abstracts 
of journal articles and patents. (Lantz-PTT) 
W89-02962 


FLOTATION PROCESSES, 

EUSTANCE and HOROWITZ, Circleville, NY. 
I. J. Kumar, and W. E. Eustance. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-180302. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Technical Report No. LIR/03-88/284, March 1, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


1988. 64p, 5 fig, 5 tab, 32 ref. 


Descriptors: *Wastewater treatment, *Flotation, 
Flocculation, Dissolved air flotation, Odor control, 
Costs, Vacuum flotation. 


Flotation processes include bouyance, air solubili- 
ty, bubble particle contact, pressure flotation, 
vacuum flotation, dispersed air flotation, electro- 
flotation, plain flotation, and oil-water separation. 
Laboratory testing, pilot plants, chemical addi- 
tives, chemical analysis and design examples are 
discussed. Air flotation methods have a definite 
place in wastewater treatment process lines and 
can offer significant advantages, especially in the 
treatment of naturally buoyant materials or high 
concentrations of poorly settling flocculant materi- 
als, of which certain industrial wastes and aeration 
process solids are excellent samples. The dissolved 
air in the flotation separation system has the addi- 
tional positive benefit of abating odor problems 
and this is augmented by the shorter detention 
times when the flotation systems are compared to 
sedimentation operations. For other t of mate- 
rials flotation may not provide removal efficiencies 
that would warrant the increased power and main- 
tenance costs, even though the space requirements 
and initial capital cost may be less than those for a 
sedimentation operation. Vacuum flotation con- 
struction is generally more expensive than dis- 
persed or pressurized air flotation because of the 
airtight structures required to hold a pressure of 
nine inches of mercury. (Lantz-PTT) 

W89-02975 


PRELIMINARY DESIGN REPORT OF A 10- 
MGD DEEP SHAFT-FLOTATION PLANT FOR 
THE CITY OF BANGOR, MAINE, USA: AP- 
PENDIX. 

Krofta ry Corp., Lenox, MA. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-200605. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Technical Report No. KEC/07-87/266, July 6, 
1987. 171p. 


Descriptors: *Flotation, *Wastewater treatment, 
*Wastewater treatment facilities, Bangor, Maine, 
Design standards, Biological treatment, Bioreac- 
tors. 


Two proposed 10-MGD Deep Shaft-Flotation 
Wastewater Treatment systems (Deep Shaft-Su- 
pracell System; Deep Shaft-Sandfloat System) for 
a planned expansion to secondary treatment at the 
City of Bangor, Maine are described in report No. 
KEKC/07-87/265. The first proposed design in- 
cludes two Deep Shaft bioreactors, each 96 inches 
in diameter placed to a depth of 300 ft. The deep 
shaft reactor effluent flows to a 7290-gpm Supra- 
cell flotation clarifier 55 feet in diameter and 87 
inches in total depth. The second proposed 10- 
MGD design also includes two Deep Shaft bior- 
eactors (96 inches in diameter and 300 foot depth). 
The deep shaft reactor effluent, however, flows to 
a 10-MGD Sandfloat clarifier 55 feet in diameter 
and 87 inches in total depth. Various wastewater 
treatment applications of Deep Shaft, Supracell 
and Sandfloat processes, operating data, cost data 
and Supracell pilot plant study at Bangor are docu- 
mented for reference. (Lantz-PTT) 

W89-02996 


COMPARISON BETWEEN WASTE WATER 
TREATMENT IN COMPLETELY MIXED AND 
FLUIDIZED BED REACTORS: DEVELOP- 
MENT AND STRUCTURE OF BIOMASS 
(VERGLEICH DER ABSASSERREINIGUNG IM 
RUHR - UND IM WIRBELBETTREAKTOR 
SOWIE ENTWICKLUNG UND STRUKTUR 
DER BIOMASSE), 

a Inst. Boris Kidric, Ljubljana (Yugoslav- 
ia). 

M. Toman, and B. Mejac. 

Zeitschrift fuer Wasser - und Abwasser Forschung 
ZWAGAQ, Vol. 21, No. 4, p 148-152, August 
1988. 4 fig, 2 tab, 7 ref. English summary. 


Descriptors: *Wastewater treatment, *Biological 
wastewater treatment, *Contact beds, *Aerobic di- 
gestion, *Fluidized bed process, Biomass, Water 
quality control, Pharmacuitical wastes. 
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The aerobic biological treatment of wastewater 
from production of semisynthetic antibiotics in a 
completely mixed reactor and in a fluidized bed 
reactor was studied. The formation and develop- 
ment of new biomass on the sand of a fluidized bed 
was observed so that differences in the structure of 
organisms of the concomitant biocenosis could be 
detected. In a fluidized bed reactor the same qual- 
ity of treated water was gained because of a 4-5 
times higher volumetric and hydraulic loading as it 
was in the case a conventional activated sludge 
plant. The biocenosis of the fluidized bed was 
abundant in individual and species. The biofilm of 
the sand depended on substrate degradation rate as 
well as on rubbing among the sand particles. An 
optimal biofilm developed on the sand of a fluid- 
ized bed reactor 10 to 15 days after the experiment 
had begun, and that condition remained unchanged 
as the experiment continued. (Author’s abstract) 
W89-03045 


PROBLEMS IN CZECHOSLOVAKIA REGARD- 
ING METHODS OF REMOVAL OF NITRATES 
FROM DRINKING WATER, 

Ministry of Forestry and Water Conservancy, 
Prague (Czechoslovakia). 

M. Chalupa. 

Water Science and Technology WSTED4, Vol. 
20, No. 3, p 211-213, 1988. 4 ref 


Descriptors: *Czechoslovakia, *Groundwater, 
*Water treatment, Biological treatment, Ground- 
water pollution, ‘Nitrates, *Denitrification, 
*Drinking water, Pilot plants. 


Czechoslovak investigators have been studying the 
conditions necessary for active denitrifying orga- 
nisms in the treatment of polluted groundwaters to 
be used for potable purposes. Heterotrophic deni- 
trification was investigated in artificial infiltration 
experiments at Tlumacov in South Moravia. Labo- 
ratory, model, pilot plant, and full scale experi- 
ments were carried out in situ in the natural rock 
aquifer of the headwaters of the Tri Dvory and 
Vsetaty in Central Bohemia. Polluted surface 
water and groundwater were studied in the first 
stage of the experiments, and methyl and ethyl 
alcohol were tested in the second stage. The ex- 
periments confirmed that more than 90% of the 
NO3-N could be removed, and up to 60% of the 
COD could be converted to biomass or CO2. 
(Author’s abstract) 

W89-03098 


BELT FILTER PRESS DEWATERING OF 
WASTEWATER SLUDGE. 

American Society of Civil Engineers, New York. 
Task Committee on Belt Filter Presses. 

Journal of Environmental Engineering (ASCE) 
JOEDDU, Vol. 114, No. 5, p 991-1006, October 
1988. 11 fig, 9 tab. 


Descriptors: *Wastewater treatment, *Sludge 
drying, *Municipal Wastewater, *Filters, *Filtra- 
tion, Surveys, Belt filter presses. 


In recent years, belt filter presses have become one 
of the most popular methods for dewatering mu- 
nicipal sludges. Since their performance varies 
with the type of sludge — dewatered, pilot 
testing or extrapolation of data from other facilities 

been usually used to design installations. In 
1984, an ASCE Task Committee on Belt Filter 
Presses surveyed over 100 installations to compile 
data on performance and operating and mainte- 
nance requirements. While many parameters can 
affect belt press performance, feed solids concen- 
tration was found to be the most important param- 
eter. Good correlation between both cake solids 
can be used to design belt press installations and to 
predict performance. More accurate estimates of 
cake solids can be obtained if the mix of secondary 
and primary sludge is known. (Brock-PTT) 
W89-03099 


DYE-SENSITIZED PHOTOCHEMICAL RE- 
DUCTION OF PCBS, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 
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Journal of Environmental Engineering (ASCE) 
JOEDDU, Vol. 114, No. 5, p 1030-1051, October 
1988. 9 fig, 6 tab, 14 ref. 


Descriptors: *Polychlorinated biphenyls, *Photo- 
chemical reduction, *Water pollution treatment, 
*Wastewater treatment, Chemical reduction, 
Transformer oils, Soils, Landfills, Leachates. 


A method has been developed that can photore- 
duce polychlorinated biphenyl (PCB) to biphenyl 
with great speed and efficiency, as well as at 
relatively low cost. This process uses light, most 
likely of the visible wavelengths, generated by 
ordinary incandescent light bulbs, which is ab- 
sorbed by a common dye sensitizer. The dye mole- 
cules, when excited by the absorption of light, can 
promote a chemical reaction between PCBs and a 
hydrocarbon gas such as propane. In this chemical 
reaction, hydrogen is abstracted from the hydro- 
carbon gas molecule and is substituted for chlorine 
on the PCB molecule in a stepwise fashion, which 
ultimately yields the reaction product, biphenyl. 
This reaction occurs in a polar aprotic solvent at 
room temperature and is accelerated by the pres- 
ence of an alkali metal hydroxide. A final residence 
of the chlorine appears to be a salt that precipitates 
from the reaction mixture. This procedure could 
be applied to the treatment of PCB-contaminated 
transformer oils, soils, and landfill leachates. (Au- 
thor’s abstract) 
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OFFLINE BIOREGENERATION OF GRANU- 
LAR ACTIVATED CARBON, 

State Univ. of New York at Buffalo. Dept. of Civil 
Engineering. 

J. G. Goeddertz, M. R. Matsumoto, and A. S. 
Weber. 

Journal of Environmental Engineering (ASCE) 
JOEDDU, Vol. 114, No. 5, p 1063-1076, October 
1988. 6 fig, 2 tab, 13 ref. 


Descriptors: *Activated carbon, *Mathematical 
models, *Wastewater treatment, Biological 
wastewater treatment, Wastewater treatment, Of- 
fline biological regeneration. 


The feasibility of an offline biological regeneration 
(OBR) process for granular activated carbon is 
investigated. A predictive model is presented and 
validated with data collected from bench-scale ex- 
periments. Based on experimental results, the 
upper limit for regeneration efficiency will depend 
on the initial amount of substrate adsorbed on the 
carbon and the carbon’s adsorption characteristics. 
(Author’s abstract) 
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PILOT-PLANT EVALUATIONS OF POROUS 
BIOMASS SUPPORTS, 
Environmental Protection Agency, 
OH. Water Engineering Research Lab. 
A. Heidman, R. C. Brenner, and H. J. Shah. 
Journal of Environmental Engineering (ASCE) 
JOEDDU, Vol. 114, No. 5, p 1077-1096, October 
1988. 8 fig, 6 tab, 14 ref. 


Cincinnati, 


Descriptors: *Activated sludge process, 
*Wastewater treatment, *Biological wastewater 
treatment, Porous Biomass support systems, 
Oxygen transfer efficiency, Pilot plants, Biomass. 


Several porous biomass-support systems are cur- 
rently available for use in the activated-sludge 
process. One of these systems, Captor, utilizes 
polyurethane foam pads to provide biofilm growth 
sites that transform an aerobic suspended-growth 
reactor into a fixed-film reactor. The pads are 
periodically withdrawn via a conveyor system and 
cleaned to remove excess biomass. A 2-year pilot- 
plant evaluation of the Captor biomass-support 
system was undertaken the U.S. Environmental 
Protection Agency’s Test and Evaluation Facility. 
Three reactors were operated under various load- 
ing conditions, dissolved-oxygen (DO) levels, and 
pad-cleaning frequencies in both series and parallel 
flow configurations. The system efficiently con- 
verted soluble biochemical oxygen demand (BOD) 


to new biomass, but the majority of the solids 
exited in the process effluent rather than via the 
pad cleaners. Increased pad cleaning provided only 
marginal improvement. Nitrification was evaluated 
during series operation. Pad durability was good, 
but overall system economics were not impressive. 
There was no evidence of enhanced oxygen trans- 
fer efficiencies as previously claimed. (Author’s 
abstract) 
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EXPERIMENTAL STUDY OF FLOW IN SET- 
TLING TANKS, 

Windsor Univ. (Ontario). Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 8B. 
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THERMOPHILIC ANAEROBIC DIGESTION 
OF WINERY WASTE (VINASSES): KINETICS 
AND PROCESS OPTIMIZATION, 

Cadiz Univ. (Spain). Dept. of Chemical Engineer- 


ing. 

Lo I. Romero, D. Sales, D. Cantero, and M. A. 
Galan. 

Process Biochemistry PRBCAP, Vol. 23, No. 4, p 
119-125, August 1988. 9 fig, 3 tab, 22 ref. 


Descriptors: *Industrial wastes, *Anaerobic diges- 
tion, *Biological wastewater treatment, 
*Wastewater treatment, Process control, Optimiza- 
tion, Mathematical models, Vinasses, Winery 
waste, Wine distilleries. 


Vinasses from wine-distilleries have a high organic 
contaminant load (16-25 g COD (chemical oxygen 
demand)/1), an acidic character (pH about 3.8), 
and are discharged at almost 90 C. For this reason, 
the thermophilic anaerobic process was examined 
as an alternative to the mesophilic process for the 
reduction of waste strength. Start-up and acclima- 
tization of the digesters until attainment of steady- 
state conditions, and kinetic studies for the thermo- 
philic anaerobic process to achieve an optimum 
purifying performance were realized. Substrate uti- 
lization and methane production models, both pro- 
posed by Chen and Hashimoto, predicted accurate- 
ly the performance of the process and may be used 
in the design of treatment units. Once optimum 
operating conditions had been attained (at 4 days 
retention time and 4.25 kg COD/cu m/day load 
density) COD removal of 88% and 0.25 cu m 
CH4/kg COD added were achieved. (Author’s 
abstract) 
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SYNTROPHIC BACTERIA PROCESS TO CON- 
VERT A PULP MILL’S SPENT SULPHITE 
LIQUOR TO HYDROGEN SULPHIDE, 

Institut National de l2 Recherche Scientifique, 
Sainte-Foy (Quebec). 

D. Coullard, F. T. Tran, and R. D. Tyagi. 

Process Biochemistry PRBCAP, Vol. 23, No. 2, p 
69-74, June 1988. 6 fig, 3 tab, 36 ref. 


Descriptors: *Biological wastewater treatment, 
*Pulp wastes, *Effluents, *Wastewater treatment, 
*Pulp and paper industry, *Spent pulping liquors, 
*Sulfite mills, Economic aspects, Sulfite liquors, 
Syntrophic bacteria, Hydrogen sulfide. 


A biological process was developed to convert 
effluents of spent sulfite liquor (SSL) from sulfite 
pulping mills to hydrogen sulfide gas which can be 
recycled to the mill’s sulfur burner. The mill’s 
sulfur demand will thus be greatly reduced. The 
process is novel approach for biological treatment 
employing desulfurizing bacteria and Lactobacillus 
in a syntrophic and synergistic system (commonly 
termed mutualistic system). The Lactobacillus uti- 
lizes the sugars present in the SSL as a carbon 
source to produce lactate as a source of food and 
use the hydrogen as an energy source to produce 
hydrogen sulfide. The purge stream of hydrogen 
sulfide thus produced can be recycled for sulfite 
pulping by burning in the mill’s sulfur burner. The 
lignin fraction left in the medium will be precipitat- 
ed, recovered and burnt for steam generation. The 
biotreatment will remove the bulk of organic 
carbon and sulfur loading from the wastewater. 


Depending on the degree of treatment attainable, 
the treated water can be reused in the process, or 
discharged to the environment. The process can be 
applied to both conventional and high yield sulfite 
pulping effluents. An analysis of the economical 
viability of this process shows its competitiveness 
with non-biological recovery systems on the 
market. (Author's abstract) 
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INFLUENCE OF NA AND CA ALKALINITY 
ON UASB TREATMENT OF OLIVE MILL EF- 
FLUENTS: I. PRELIMINARY RESULTS, 
Istituto di Ricerca sulle Acque, Bari (Italy). 

A. Rozzi, N. Limoni, S. Menegatti, G. Boari, and 
L. Liberti. 

Process Biochemistry PRBCAP, Vol. 23, No. 2, p 
86-90, June 1988. 5 fig, 3 tab, 7 ref. 


Descriptors: *Anaerobic digestion, *Effluents, 
*Olive mill effluents, *Alkalinity, *Wastewater 
treatment, *Food-processing wastes, *Biological 
wastewater treatment, Sodium, Calcium, Upflow 
anaerobic sludge blanket, Industrial wastes. 


The influence of different alkalis NaHCO3, 
NaCO3, and Ca(OH)2) on the performance of 
Upflow Anaerobic Sludge Blanket (UASB) digest- 
ers fed on diluted olive mill effluent (OME) has 
been investigated at the laboratory level. Experi- 
mental results indicated that appreciable amounts 
of alkalinity (ie., > or = 60 eq/cu m of feed) are 
needed for stable process operation at feed concen- 
tration in the range of 3-6 kg TOC/cu m (9-18 kg 
chemical oxygen demand/cu m). Additions of 
sodium alkalinity increase the bicarbonate concen- 
tration, which buffers the system and improves 
process stability. The main effect of lime, which 
can be added intermittently, is probably to enhance 
the settling characteristics of the anaerobic sludge. 
(Author’s abstract) 
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PHOSPHATE REQUIREMENT FOR ANAERO- 
BIC FIXED FILM TREATMENT OF LANDFILL 
LEACHATE, 

Technical Univ. of Nova Scotia, Halifax. Dept. of 
Civil Engineering. 

D. Thirumurthi, and G. R. Groskopf. 

Canadian Journal of Civil Engineering CJCEB8, 
Vol. 15, No. 3, p 334-347, June 1988. 8 fig, 14 tab, 
24 ref. 
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Three laboratory model anaerobic fixed film reac- 
tors, AFFR-A, B, and C, fed by a pretreated 
leachate, were monitored at 35 + or - 5 C for 10 
months to estimate the effects of different concen- 
trations and the forms of phosphate (ortho, organ- 
ic, or condensed) on performances at 1.2-1.8 g 
COD (chemical oxygen demand)/(d x 1) of reactor 
volume. Ortho-phosphate (Na3PO4) supplement 
was added to the feed of AFFR-A, organic phos- 
phate (sodium glycerophophate: C3H7Na206P - 
5H20) to AFFR-B, and condensed phosphate 
(Na4P207) to AFFR-C at a feed COD/P value of 
about 6100 for 23 weeks (Phase 1). When no PO4 
deficiency was observed, the value was increased 
to 7700 in reactors A and B, but the PO4 supple- 
ment was terminated for reactor C, resulting in a 
value of 64,300 (Phase II). The average COD of C 
effluent was 599 mg/L as compared with 451 and 
442 mg/I for reactors A and B, respectively, sug- 
gesting that a COD/P of 64,300 was too high. 
During Phase III, the COD/P ratios were changed 
in reactors A, B, and C, respectively, to 10,200, 
15,200, and 34,300. The ‘optimal’ ratio of COD/P 
lies perhaps between 15,000 and 34,300. Anaerobes 
did not prefer any one form or PO4 over the other 
two. (Author’s abstract) 
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TUNNEL AND RESERVOIR PLAN SOLUTION 
TO CHICAGO’S COMBINED SEWER OVER- 
FLOW, BASEMENT FLOODING, AND POLLU- 
TION, 





Metropolitan Sanitary District of Greater Chicago, 
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For primary bibliographic entry see Field 4A. 
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UNIT PROCESS TRADEOFFS FOR COM- 
BINED TRICKLING FILTER AND ACTIVATED 
SLUDGE PROCESSES, 

CH2M/Hill, Denver, CO. 

B. W. Newbry, G. T. Daigger, and D. Taniguchi- 
Dennis. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 10, p 1813-1821, October 
1988. 8 fig, 4 tab, 14 ref. 


Descriptors: *Biological wastewater treatment, 
*Wastewater treatment, *Trickling filters, *Acti- 
vated sludge process, *Combined treatment, Bio- 
logical oxygen demand, Kinetics, Comparison 
studies. 


Tradeoffs available in sizing the biological treat- 
ment components of combined trickling filter/acti- 
vated sludge processes were investigated. Sixteen 
combinations of trickling filter total organic load- 
ing (TOL) and activated sludge mean cell resi- 
dence time (MCRT) were evaluated. Soluble BOD 
removal was controlled primarily by the activated 
sludge reactor and can be characterized by first 
order kinetics. Effluent suspended solids concen- 
trations are minimized by bioflocculation and sub- 
sequent degradation of particulate organic materi- 
al. Trickling filter bioflocculation depends on the 
TOL. As TOL increases, the activated sludge 
MCRT (and hence the size of this component) 
must be increased 1s tea ors to provide the 
required degree of bioflocculation and degradation 
of particulate organic matter. (Author’s abstract) 
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ANAEROBIC FLUIDIZED BED TREATMENT 
OF AN INDUSTRIAL WASTEWATER, 

National Cheng Kung Univ., Tainan (Taiwan). 
S. J. Chen, C. T. Li, and W. K. Shieh. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 10, p 1826-1832, October 
1988. 6 fig, 3 tab, 35 ref. Republic of China, 
National Science Council NSC75-0410-E006-14. 


Descriptors: *Industrial wastewater, *Wastewater 
treatment, *Fluidized bed process, *Anaerobic di- 
gestion, Chemical oxygen demand, Methane bacte- 
ria, Biofilms. 


The anaerobic fluidized bed biofilm reactor 
(AFBBR) was evaluated as a means for corn starch 
wastewater pretreatment. Laboratory results indi- 
cate that good chemical oxygen demand (COD) 
reduction and methane production are achievable 
in AFBBRs operated at proper 
food:microorganism (F:M) ratios. Over 70% of 
feed COD can be removed and 15 L/d of methane 
can be produced at F:M ratios as high as 3.45 g 
COD/g TVS (total volatile solids) x d. Reactor 
biomass holdups greater than 15,000 m are 
achievable in AFBBRs. The combined effects of 
biofilm detachment, biofilm growth, and intention- 
al bioparticle wastage and biofilm separation cause 
a finite AFBBR mean cell residence time (MCRT). 
A desirable MCRT is achievable in AFBBRs that 
will ensure good COD reduction and methane 
production. (Author’s abstract) 
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ENHANCED SECONDARY TREATMENT IN- 
CORPORATING BIOLOGICAL NUTRIENT 
REMOVAL, 

CH2M/Hill, Denver, CO. 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


A 15-month pilot plant program tested a biological 
nitrogen and phosphorus removal concept for sec- 
ondary treatment design. Part of the design was a 
conventional biological reactor divided into anaer- 
obic, anoxic, and aerobic zones which are neces- 
sary to remove organic matter, nitrogen, and phos- 
phorus. Results indicated that enhanced nitrogen 
and phosphorus removal could be achieved at total 
bioreactor hydraulic residence times as low as 3.7 
hours in the summer, and at approximately 7 hours 
in the winter. Analyses indicated that cost impacts 
of the design are minimal. As a result, a new 1.75 
cu m/s (40 mgd) secondary treatment facility with 
nutrient removal was designed with a new process, 
called the Virginia Initiative Plant (VIP) process. 
(Author’s abstract) 
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PILOT PLANT DEMONSTRATION 
SITU BIODEGRADATION 
LOROETHANE, 

Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Chemical and Biochemical Engineering. 
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Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 10, p 1843-1849, October 
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OF IN- 
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Descriptors: *Water pollution treatment, *Biode- 
gradation, *Chlorinated hydrocarbons, *Ground- 
water pollution, *Decontamination, *Cleanup, 
*Trichloroethane, Anaerobic treatment, Pilot 
plants, Soil contamination. 


A pilot plant was designed, fabricated, and in- 
stalled in the field based on results of a laboratory 
investigation on biodegradation of 1,1,1-trichlor- 
oethane from a contaminated soil sample. The lab- 
oratory experiment used glass columns packed 
with soil from a spill site as the bioreactors. In the 
field, a drought and a hurricane created difficulty 
with the supply of contaminated groundwater for 
reactor feed. Clay disaggregation and plugging 
also caused problems. After modifications to two 
pilot reactor (lysimeters), both produced effluents 
with 1,1,1-trichloroethane concentrations less than 
20 ppb. Operating histories had marked effects on 
final volumetric flow rates; however, one unit sur- 
passed design criteria throughout. As a result, in 
situ anaerobic biodegradation was proposed as a 
viable alternative for cleanup of contaminated soil 
and groundwater at the site under investigation. 
(Author’s abstract) 
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TOXICITY OF SELECTED RCRA COM- 
POUNDS TO ACTIVATED SLUDGE MICRO- 
ORGANISMS, 

Clemson Univ., SC. Dept. of Environmental Sys- 
tems Engineering. 

V. T. Volskay, and C. P. L. Grady. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 10, p 1850-1856, October 
1988. 3 fig, 7 tab, 14 ref. EPA CR-813382-01-0. 


Descriptors: *Toxicity, *Hazardous materials, *Re- 
source Conservation and Recovery Act, *Activat- 
ed sludge, *Wastewater treatment, *Hazardous 
wastes, Inhibition, Respiration, Municipal 
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A modified OECD Method 209, ‘Activated 
Sludge, Respiration Inhibition Test,’ was applied to 
33 compounds on the RCRA list that have been 
found in municipal wastewaters. Fifteen of the 
compounds had ECSO values (concentrations re- 
ducing the oxygen consumption rate to 50% of the 
control) less than 1000 mg/L, and 11 had ECSO 
values in excess of their solubility limits. The use of 
dimensionless inhibition plots revealed that many 
cf the inhibitory compounds could be character- 
ized by simple linear, reversible, inhibition models. 
Provided that none of the compounds tested 
behave as competitive inhibitors, it appears that 
few of the RCRA compounds commonly in do- 
mestic wastewaters will have a large impact on 
activated sludge activity at the concentrations 
likely to be present. (Author’s abstract) 
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EVALUATION OF SLUDGE SETTLEABILITY 
FLOC CHARACTERISTICS, 


Descriptors: *Sludge, *Activated Sludge, *Sludge 
volume index, *Flocculation, *Sedimentation rates, 
Water quality standards, India. 


In the activated sludge process, the autofloccula- 
tive and settling capacity of sludge governs efflu- 
ent quality. It is customary to indicate the success- 
ful performance of this process by the sludge 
volume index (SVI) or the zone settling velocity 
(ZSV). This work is an analysis of 30 sludge sam- 
ples both from field (treating domestic and indus- 
trial wastewaters) and laboratory units (using vari- 
ous simulated industrial wastewaters). The analysi 
composed a detailed study of floc diameter, fila- 
ment length, and ent number in relation to 
SVI to find out their correlation with settleability. 
Floc diameter exhibited a good correlation with 
SVI and can be used as an indicator for judgi 
the performance of the process in place of SvE 
Results regarding the filament length and SVI 
corroborate with those reported earlier. However, 
floc diameter is easy to measure and less subjective 
than filament length. Floc characteristics also pre- 
dict the nature of the sludge development and 
settleability. (VerNooy-PTT) 
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PHOTODECOMPOSITION OF CHLORO- 
PHENOLS IN AQUEOUS MEDIUM IN PRES- 
ENCE OF HYDROGEN PEROXIDE, 

Technische Univ. Muenchen, Freising (Germany, 
F.R.). Lehrstuhl fuer Oekologische Chemie. 

For primary bibliographic entry see Field 5B. 
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USE OF REMOTE GAUGING TO MEASURE 
SEWER INVERT ELEVATIONS AND HEAD 


RJN Environmental Associates, Inc., College 
Park, MD. 

R. B. Fernandez, E. E. Scheitlin, and J. G. 
vanSoestbergen. 

Public Works PUWOAH, Vol. 119, No. 10, p 110- 
113, September 1988. 


Descriptors: *Pipes, *Head loss, *Backwater, 
*Sewer system design, *Sewer hydraulics, Balti- 
more, *Maryland. 


The field procedure described here is a reliable 
method for determining invert elevations after a 
sewer line has been cleaned and is relatively free of 
debris and other obstructions. Data obtained from 
this approach can further used to determine head 
loss in a gravity sewer line, even if the line is 
surcharged from a backwater line. Analysis of the 
field data indicates that the Westport Interceptor 
(Baltimore, Maryland) is — to poor hydraulic 
conditions for a variety of reasons. The invert 
elevation of the Westport Interceptor at the junc- 
tion of the West Low Level Interceptor is not 
significantly different from the invert elevation of 
the West Low Level Interceptor, thus resulting in 
a backwater effect and surcharging of the West- 
port Interceptor. Numerous sags along the invert 
of the interceptor trap flow, thus causing increased 
flow depth and decreased velocity through the 
depressions of the line, resulting in solids deposi- 
tion. The average flow rate in the Westport Inter- 
ceptor is not sufficient in itself to maintain ade- 
quate scouring velocities. From the observations 
and conclusions of the study, one recommendation 
that is being considered by city officials is to block 
the flow from the interceptor as its junction with 
the West Low Level Interceptor and to install a 
pump station at the siphon outlet. A six inch PVC 
force main could be threaded through the existing 
interceptor, which would allow the interceptor to 
be effectively abandoned. This would also elimi- 
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nate the maintenance problem of keeping the inter- 
ceptor open. (Miller-PTT) 
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WASTEWATER IRRIGATION OF VEGETABLE 
CROPS. 


Purdue Univ., Lafayette, IN. Dept. of Horticul- 
ture. 

For primary bibliographic entry see Field SE. 
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ROLE OF PROTOZOA IN MICROBIAL AC- 
CLIMATION FOR MINERALIZATION OF OR- 
GANIC CHEMICALS IN SEWAGE, 

Cornell Univ., Ithaca, NY. Dept. of Agronomy. 
B. A. Wiggins, and M. Alexander. 

Canadian Journal of Microbiology CJMIAZ, Vol. 
34, No. 5, p 661-666, May 1988. 6 fig, 1 tab, 17 ref. 


Descriptors: *Protozoa, *Biodegradation, 
*Wastewater treatment, *Organic compounds, 
*Mineralization, *Acclimatization, Chemical deg- 
radation, Microbiological studies, Bacteria, Antibi- 
otics, Predation, Microbial degradation. 


The role of protozoa in affecting the length of the 
acclimation period for the mineralization of 2 ng of 
-nitrophenol, 100 ng of 2,4-dichlorophenoxyacetic 
acid, and 100 ng of 2,4-dichlorophenol per ml were 
markedly shortened or eliminated when the indige- 
nous protozoa were inhibited with cycloheximide 
and nystatin. The extent of mineralization of the 
test compounds decreased when the protozoa were 
suppressed. Inhibition of the protozoa increased 
the total number of bacteria and the density of 
organisms able to mineralize 2 ng of p-nitrophenol 
per ml of sewage. Addition of Tetrahymena ther- 
mophila to sewage in which the indigenous proto- 
zoa were not active lengthened the acclimation 
period for the mineralization of p-nitrophenol. The 
addition of T. thermophila to a culture containing 
a low density of a p-nitrophenol-degrading Pseu- 
domonas sp. did not affect the acclimation period 
prior to mineralization of the substrate, but the 
ciliate increased the acclimation period in the pres- 
ence of high densities of Enterobacter aerogenes 
added as an alternative prey species. Protozoan 
grazing may be responsible for the acclimation 
period prior to the mineralization of certain organ- 
ic compounds in sewage. (Author’s abstract) 
W89-03283 


MEMBRANE SEPARATION TECHNOLOGIES 
FOR TREATMENT OF HAZARDOUS WASTES, 
Environmental Strategies Corp., San Jose, CA. 
J. C. MacNeil. 
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CCECAU, Vol. 18, No. 2, p 91-131, 1988. 16 fig, 9 
tab, 106 ref. 


Descriptors: *Membrane processes, *Wastewater 
treatment, *Membrane processes, *Reverse osmo- 
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pects, *Cost analysis, Wastewater, Hazardous 
wastes. 


The potential of membrane separation technologies 
for treating hazardous wastes is discussed. Reverse 
osmosis effectively removes dissolved inorganics 
and high molecular weight organics from aqueous 
waste streams. It is generally applicable for treat- 
ment of wastes with total dissolved solids concen- 
trations of up to 50,000 mg per sq 1. Ultrafiltration 
is similar to reverse osmosis in that it is a pressure- 
driven membrane separation technology. Howev- 
er, ultrafiltration systems operate at lower pres- 
sures than reverse osmosis units and remove only 
high molecular weight compounds. Unlike reverse 
osmosis, ultrafiltration is not capable of removing 
ionic compounds. Instead of driving pure water 
through a membrane and leaving contaminants 
behind, electrodialysis is a process in which ions 
are selectively transported through semipermeable 
membranes from one solution to another under the 
influence of a direct current electrical field. The 
economic feasibility of membrane separation is one 
of the major factors that determines whether those 
technologies will be applied in hazardous waste 
treatment applications. Although costs depend on 
site-specific conditions certain factors should be 


taken into consideration. A comparison of reverse 
osmosis and electrodialysis is presented with costs 
(or savings) in terms of dollars of hazardous waste 
land disposal if the membrane separation process 
were implemented. This information suggest that 
electrodialysis recovery of cadmium, nickel, and 
zinc and reverse osmosis recovery of nickel, cad- 
mium and chromium are less costly than land 
disposal. Three innovative separation technologies 
are also discussed: (1) micellar-enhanced ultrafiltra- 
tion; (2) the Aquatech electrodialysis process; and 
(3) liquid membranes. Fouling of membrane sur- 
faces is one of the major practical limitations on 
the use of reverse osmosis and ultrafiltration for 
the treatment of hazardous wastes. Membrane ma- 
terials also need to be developed that will reject 
small, unionized organics and withstand higher 
operating temperatures (149 F or 65 C and higher). 
(Miller-PTT) 
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NEW POROUS POLYMER FOR OFF-LINE 
PRECONCENTRATION OF CHLOROPHEN- 
OLS FROM WATER, 

Marie Curie-Sklodowska Univ., Lublin (Poland). 
Inst. of Chemistry. 

For primary bibliographic entry see Field 5A. 
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SEWAGE HARDNESS AND MORTALITY 
FROM CANCER AND CARDIOVASCULAR 
DISEASE, 

Morehouse School of Medicine, Atlanta, GA. 
Dept. of Community Health/Preventive Medicine. 
J. F. C. Sung, G. vanBelle, J. A. H. Lee, F. B. 
DeWalle, and A. E. Nevissi. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 4, p 489-495, 
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Descriptors: *Wastewater analysis, *Water quality 
effects, *Hardness, *Water quality effects, *Heart 
disease, *Municipal water, *Drinking water, 
Human diseases, Mortality, Cancer, Carcinogens, 
Calcium, Magnesium. 


A comprehensive analysis was conducted of 24- 
hour flow composite sewage and sludge samples 
taken from 25 Standard Metropolitan Statistical 
Areas in the US. Sewage treatment methods were 
considered in selecting study areas. Measures of 
hardness and its major determinants, calcium and 
magnesium, were included. The hardness of 
sewage can well reflect the average hardness of 
municipal drinking water. Attempts to test the 
association of sewage hardness with mortality from 
cancer, in addition to mortality from cardiovascu- 
lar disease, among these areas are reported. A 
negative relationship between sewage hardness and 
ischemic heart disease for males, was consistent 
with other findings from studies of drinking water 
hardness. This suggests that the analysis of sewage 
is a valid, if indirect, measure of important environ- 
mental variables. The more interesting findings are 
the negative partial correlations between sewage 
hardness characteristics and leukemia for males, at 
0.01 level, and prostate cancer, at 0.05 level. The 
other striking finding is the partial correlation neg- 
atively relating hardness and total cancer death. 
However, other variables are also good predictors 
in the regression. The percent of the population 
who smoked or worked in the manufacturing in- 
dustry in an area were as important as hardness 
characteristics for males in the prediction. The 
percent of population that was non-white and edu- 
cated were also important variables. (Miller-PTT) 
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PROMISING TECHNOLOGIES FOR THE BIO- 
LOGICAL DETOXIFICATION OF HAZARD- 
OUS WASTE, 
— Protection Agency, Cincinnati, 
J. A. Glaser. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-173356. 
Price codes: AO3 in paper copy, AO1 in microfiche. 
Report No. EPA/600/D-88/040, February 1988. 
12p, 27 ref. 
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sote, Wood wastes. 


There are, under development, a number of new 
biological technologies that target the cleanup of 
contaminated hazardous waste sites. These tech- 
nologies utilize specific organisms to degrade or- 
ganic chemical contaminants to less toxic species. 
The attraction to this new area of treatment in the 
United States is the restrictions on waste burial, 
costs of conventional alternative technology, and 
the assumption that biological processes are more 
environmentally agreeable. Two areas of develop- 
ment discussed are the use of white rot fungus 
wood degrader for water and soil treatment and a 
pentachlorophenol degrader. The white rot based 
treatment is focused on the treatment of wood 
treating wastes, i.e. creosote, pentachlorophenol 
and associated materials. (Author’s abstract) 
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MUNICIPAL WASTEWATER TREATMENT 
TECHNOLOGY TRANSFER ACTIVITIES OF 
THE UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY, 
Environmental Protection Agency, 
OH. Water Engineering Research Lab. 
J. J. Convery, J. F. Kreissl, A. D. Venosa, J. H. 
Bender, and D. Lussier. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-171426. 
Price codes: A03 in paper copy, A01 in microfiche. 
Report No. EPA/600/D-88/032, February 1988. 
14p, 1 fig, 2 tab, 28 ref. 


Cincinnati, 


Descriptors: *Technology transfer, *Wastewater 
treatment, *Municipal wastewater, Case studies, 
Disinfection, Ultraviolet radiation. 


Technology transfer is an important activity within 
the U.S. EPA. Specific technology transfer pro- 
grams such as the activities of the Center for 
Environmental Research Information, the Innova- 
tive and Alternative Technology Program as well 
as the Small Community Outreach Program are 
used to encourage the utilization of cost-effective 
municipal pollution control technology. Case stud- 
ies of three technologies including a plant oper- 
ations diagnostic/remediation methodology, alter- 
native sewer technologies and ultraviolet disinfec- 
tion are presented. These case studies are presented 
retrospectively in the context of a generalized con- 
cept of how technology flows from science to 
utilization. Additional insights from this study are 
presented on the information gathering characteris- 
tics of engineers and scientists which may be useful 
in designing technology transfer programs. The 
recognition of the need for a technology or a 
deficiency in current practice are important stimuli 
other than technology transfer for accelerating the 
utilization of new technology. (Author’s abstract) 
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BOD AND NUTRIENT REMOVAL BY BIO- 
LOGICAL A/O PROCESS SYSTEMS, 

Lenox Inst. for Research, Inc., MA. 

L. K. Wang, M. H. S. Wang, and D. B. 

Aulenbach. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-168430. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Technical Report No. LIR/12-86/207, December 
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The experimental data of a 3-MGD anaerobic/ 
oxidation (A/O) process demonstration plant in 
Largo, Florida, was generated by Air Products, 
Allentown, Pennsylvania, and is analyzed and pre- 
sented by the authors. Two A/O process systems 
are introduced: (1) A/O process for biochemical 





oxygen demand (BOD) and phosphorus removal; 
and (2) A/O process with nitrification and denitri- 
fication. More specifically the A/O process sys- 
tems are defined and graphically illustrated. Largo 
plant’s influent characteristics, operating param- 
eters, effluent characteristics and removal efficien- 
cies are presented. It is concluded that high remov- 
als of organic carbon, nitrogen and P osphorus 
from the process stream can all be achieved in a 


single-sludge A/O process system. (Author’s ab- 
stract) 
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Azo dyes constitute a significant portion of Pre- 
manufacture Notification (PMN) submissions and 
specific azo dyes have recently been added to the 
EPA priority list for considerations in the develop- 
ment of test rules under Section 4 of the toxic 
Substances Control Act. Azo dyes are of concern 
because some of the dyes, dye precursors, and/or 
their degradation products such as aromatic amines 
(which are also dye precursors) have been shown 
to be, or are suspected to be, carcinogenic. The 
fate of azo dyes in biological wastewater treatment 
systems was studied to aid in the review of PMN 
submissions and to assist in the possible develop- 
ment of test rules. Extensive pilot-scale activated 
sludge process testing for 18 azo dyes and from 
fate studies of C.I. Disperse Blue 79 in aerobic and 
anaerobic wastewater treatment were performed 
but the results are not presented in this report. 


(Lantz- 
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A study was conducted with a rotating biological 
contactor (RBC) for treatment of leachate from 
the Stringfellow hazardous waste site in Riverside 
County, California. The leachate was transported 
from California to Cincinnati, where a pilot sized 
RBC was installed at the EPA’s Testing and Ev..- 
uation (T and E) Facility. A series of kinetic runs - 
made with primary effluent from the City of Cin- 
cinnati’s Mill Creek Sewage Treatment Plant to 
develop a biomass on the disks and to obtain a 
standard kinetic removal rate. These runs were 
then followed with Stringfellow leachate experi- 
ments that included: rations at various ratios of 
leachate to primary effluent; Operations at 100% 
leachate; Operations to increase the percentage 
removal of dissolved organics. The study on treat- 
ing Stringfellow leachate with a RBC showed that: 
65% of the dissolved organic carbon (DOC) can 
be removed by biological treatment; the residuals 
remaining after biological treatment will require 
further processing with activated carbon to 
achieve levels below 100 mg DOC/L; The direct 
scaleup of the pilot plant result to the Stringfellow 
site would require 3.3 years of operation to recover 
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the capital costs for a RBC treatment stage; and a 
modified design scaleup based on satisfying the 
reaction time requirements is an attractive alterna- 
tive to reduce capital costs and thus reduce the 
capital cost recovery period from 3.3 years to 1.1 
years. (Lantz-PTT) 
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COMBINED FIXED BIOLOGICAL FILM 
MEDIA AND _ EVAPORATIVE COOLING 
MEDIA TO SOLIDIFY HAZARDOUS WASTES 
FOR ENCAPSULATION AND EFFICIENT DIS- 


POSAL, 
For primary bibliographic entry see Field 5D. 
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HAZARDOUS WASTE RESEARCH PERTAIN- 
ING TO METAL FINISHING, 
Environmental Protection Agency, Cincinnati, 


H. 
For primary bibliographic entry see Field 5G. 
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LIABILITY FOR MANAGING HAZARDOUS 
WASTES: PAST, PRESENT AND FUTURE, 
Wolf, Block, Schorr and Solis-Cohen, Philadel- 
phia, PA. 

For primary bibliographic entry see Field 6E. 
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ARDOUS WASTE LAND MANAGEMENT FA- 
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Descriptors: *Cleanup operations, *Hazardous 
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Risks. 


The following issues are considered key compo- 
nents in addressing proper disposal of hazardous 
wastes: (1) Listed versus Characteristic Wastes or 
what makes a waste hazardous; (2) The effect of 
the wastes and residues on existing groundwater 
quality and present and future —— users; 
(3) The limited availability of permitted secure 
landfills for waste disposal; and (4) Economics. 
These issues are illustrated in three case histories. 
There is no simplification of the problem facing 
many small electroplaters who wish to close their 
land management facilities. The issues and general 
recommendations of this paper are: (1) The need 
for secure landfill disposal of contaminated soils 
should be based on hazard potential as defined by 
the results of an EPA Toxicity test and not arbi- 
trarily required because the source was a listed 
waste; (2) The limit of contaminated soil removal 
should be based on the potential health hazard and 
effect on the environment associated with leaving 
some contaminated soil in place. It is extremely 
difficult, costly and in some cases virtually impossi- 
ble to remove all contaminated soil down to back- 
ground levels; and (3) Groundwater discharge 
limits associated with a closed surface impound- 
ment should be assigned on a realistic basis, again 
considering background water quality, and the ex- 
isting and potential aquifer uses. (See also W89- 
02392) (Lantz-PTT) 

W89-02399 


CONTRIBUTION OF TOXIC CHEMICALS TO 
GROUNDWATER FOR DOMESTIC ON-SITE 
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METAL SPECIATION AND INTERACTIONS 
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Agricultural Research Service, Beltsville, MD. 
Soil-Microbial System Lab. 
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The economic and water-quality effects of the 
wastewater treatment land application of municipal 
sewage effluent on farmers and municipalities was 
analyzed. The economic and environmental im- 
pacts of the land application of municipal sewage 
effluent was also examined. Land application of 
municipal sewage effluent in a crop or pasture 
irrigation system designed to increase agricultural 
production while providing acceptable levels of 
treatment of the effluent. Land application treat- 
ment systems in Oklahoma generated benefits to 
both the farmer and the municipality. Farmers 
obtained a more stable water source compared to 
dependence on rainfall, and municipal sewage ef- 
fluent gave farmers another source of nitrogen, 
phosphorus, and potassium. A problem of handling 
a waste was turned into a situation where a waste 
product was used and reclaimed. Problems with 
land application systems included: seasonal supply 
fluctuations, seepage and erosion in cell walls and 
dikes, design error, malfunctioning irrigation 
equipment, and more wastewater to be stored than 
capacity for holding it. System management and 
cooperation between city and farmer are crucial to 
the success of land application. (See also W89- 
02654) (Davis-PTT) 
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New Jersey is a small but densely populated state 
with over 500 domestic and privately owned 
sewage treatment plants, which produce over 2.3 
million dry pounds of sludge per day. Traditional 
sludge management disposal practices are disap- 
pearing, and being replaced by resource recovery 
management alternatives. Groundwater is used ex- 
tensively throughout New Jersey for public, indus- 
trial, domestic, and agricultural supply. Most ac- 
tivities which may affect the quality of this natural 
resource are strictly regulated, including the agri- 
cultural utilization of sewage sludge. The New 
Jersey Solid Waste Management Act provides for 
the maximum practical processing of all sludge 
into energy, fertilizers, and other useful products. 
The agricultural utilization of sludge is regulated 
under the authority of the New Jersey Water 
Pollution Control Act. The New Jersey Residuals 
Management Program provides two opportunities 
of resource recovery and reuse through agricultur- 
al use: the Land Application Program and the 
Distribution Program. Under the Distribution Pro- 
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gram a specific sludge product is identified and 
evaluated for its suitability for distribution. Under 
the Land Application Program, a specific site is 
identified and evaluated for its suitability or long- 
term land application of sludge. New Jersey Pol- 
lutant Discharge Elimination System Permit condi- 
tions are related to the impact that land application 
of sludge might have on public health and on 
ground and surface water quality. The environ- 
mental safeguards provided in land application per- 
mits are based in large part on sludge quality 
determinations. Through a procedure known as the 
Generic Quality Determination, sewage treatment 
plants can gave their sludge quality evaluated for 
its suitability for agricultural utilization. Upon 
completion of the review, the treatment plant is 
issued a letter which indicates that their sludge is 
suitable or unsuitable for land application and 
specifies if additional stabilization will be required 
in order to meet standards. Insufficient data exists 
for the majority of the 21 permitted sludge farms in 
New Jersey since most have been operating only 
since March 15, 1985. (See also W89-02654) 
(Davis-PTT) 
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WASTEWATER CHARACTERIZATION AND 
HAZARDOUS WASTE SURVEY, CASTLE AFB, 
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WASTE MINIMIZATION AUDIT REPORT: 
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Available from the National Technical Information 
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94p, 16 fig, 13 tab, 19 ref. EPA Contract 68-01- 
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Descriptors: *Waste management, *Mercury, 
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Wastewater treatment, Landfills, Case studies. 


To foster programs to reduce the genereation of 
hazardous waste EPA’s Office of Research and 
Development Hazardous Waste Environmental 
Research Laboratory (ORD/HWERL) is support- 
ing the development and evaluation of a model 
hazardous waste minimization audit (WMA) pro- 
cedure using the EPA hierarchy of waste minimi- 
zation (WM) options, with source reduction being 
more desirable and recycle/reuse less desirable. 
Treatment options, although not considered WM, 
were evaluated if neither of the former alternatives 
was available. The procedure was tested initially in 
several facilities in 1986 WMAs were conducted at 
generators of a number of generic hazardous 
wastes, including corrosives, heavy metals, spent 
solvents, and cyanides. In 1987, the HWERL 
WMA program has concentrated on ORD’s top 
priority K and F waste list. Audits were conducted 
at generators of K0O71 and K106 wastes (mercury 
cell chloralkali plants), K048-K052 wastes (sludges 
and solids from petroleum refining), FO02-F004 
wastes (spent solvents), and F006 wastes 
(wastewater treatment sludges from electroplating 
operations). The present report covers WMAs car- 
ried out at two mercury cell chloralkali plants 
(designated as Plant No. | and Plant No. 2) seeking 
to develop WM options for K0O71 and K106 
wastes. The audit team was able to develop only 
one technically and economically viable source 
reduction option for K071 waste. Two treatment 
options (although not considered WM) appeared to 
be technically and economically viable for this 


waste, allowing it to be delisted by EPA and thus 
disposable in a local sanitary landfill. No viable 
source reduction or recycle/reuse options were 
available for K106 waste with one possible excep- 
tion--a retorting process which appears capable of 
meeting delisting levels for mercury in the retorted 
K106 residue has been successfully tested by Plant 
No. 1. (Author’s abstract) 
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WASTEWATER SLUDGE. 

Environmental Protection Agency, Cincinnati, 
OH. Center for Environmental Research Informa- 
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The need for effective sludge management is con- 
tinual and growing. The quantity of municipal 
sludge produced annually has almost doubled since 
1972, when the Clean Water Act imposed uniform 
minimum treatment requirements for municipal 
wastewater. In addition, the sludges generated by 
more advanced treatment are more difficult to 
handle than the sludges produced by less advanced 
treatment. When properly used, sludge can be a 
valuable resource as a soil conditioner and partial 
fertilizer and as a source of methane for producing 
energy. The EPA, the primary Federal regulatory 
agency responsible for sludge management, en- 
courages the beneficial use of sludge whenever 
environmentally feasible. The five major sludge 
use/disposal options currently available: land ap- 
plication, distribution and marketing of sludge 
products, landfilling, incineration, and ocean dis- 
posal are described factors influencing their selec- 
tion and implementation are discussed, and an ini- 
tial framework is provided for evaluating sludge 
use/disposal alternatives. (Lantz-PTT) 
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The HELP (Hydrologic Evaluation of Landfill 
Performance) Model was used to evaluate the hy- 
drologic behavior of a series of one-, two-, and 
three-layer cover designs for municipal solid waste 
landfills with climatic conditions for 10 U.S. cities. 
The specific landfill cover designs were chosen to 
isolate the effects of features such as surface vege- 
tation, thickness, soil types and hydraulic conduc- 


tivity of the layers on the average annual runoff, 
cover percolation, evapotranspiration, and lateral 
drainage. For the one-layer type covers, cover 
percolation is reduced as the soil type of the cover 
ranges from coarse-textured (sandy) soils to fine- 
textured (clayey) soils. Cover percolation for one- 
layer covers using a clay-loam soil is < 5 inches at 
4 cities where average annual precipitation is < 33 
inches. For two-layer covers consisting of a 6 inch 
gravel layer over a clay barrier, cover percolation 
is < 1.7 inches for all 10 cities tested. Runoff is 
relatively high for this type, ranging from 1.6 to 24 
inches for the 10 cities. For two-layer covers con- 
sisting of a topsoil layer over a clay barrier, cover 
percolation is slightly reduced as the soil texture of 
the topsoil layer is reduced from coarse to fine. 
Cover percolation is increased by 0.6 to 0.8 inches 
when the thickness of the clay barrier layer is 
reduced from 24 to 12 inches. Cover percolation is 
reduced by approximately a factor of 10 when the 
hydraulic conductivity of the barrier layer is re- 
duced by a factor of 10. The HELP Model results 
indicate that these cover types experience periodic 
saturation of the topsoil layer during the periods of 
record for the 10 cities tested (10 to 20 years). For 
three-layer covers consisting of a topsoil layer, a 
drainage layer, and a clay barrier, cover percola- 
tion is reduced by 0.25 to 0.55 inches when clay 
loam instead of sandy loam is used in the topsoil 
layer. Reducing the hydraulic conductivity of the 
drainage layer by a factor of 8.4 results in an 
increase in cover percolation ranging from 0.5 to 
0.9 inches for the 10 cities. (Lantz-PTT) 
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143p, 22 fig, 47 tab, 45 ref, 9 append. EPA Con- 
tract 68-03-3213. 


Descriptors: *Waste storage, *Waste disposal, 
*Membrane liners, *Liners, Volatile organic com- 
pounds, Leaching, Organic compounds, Polymers, 
Diffusion. 


This experimental research project studied various 
factors in the compatibility of flexible membrane 
liners (FMLs) with waste liquids and other hazard- 
ous substances that may be encountered in waste 
storage and disposal facilities. Equilibrium swelling 
of 28 FML-related polymeric compositions was 





determined in 30 organics and deionized water. 
These 28 polymeric materials included thermoplas- 
tic, crosslinked, and semicrystalline compositions, 
of which 22 were commercial FMLs or sheetings 
and six were known compositions prepared in the 
laboratory for this study. Basic polymer and com- 
pound variations (e.g., differences in polymer type, 
level of crystallinity, crosslink density, filler level, 
and amount and type of plasticizer) were 

The 30 organics covered a wide range of Hilde- 
brand solubility parameters as well as the compo- 
nent solubility parameters. Crystallinity of the base 
polymer appears to be the dominant factor in re- 
ducing the swelling of an FML or an FML-related 
composition in all of the organics and to override 
both the solubility parameters and crosslinking. 
Dissolved organics will transfer from a dilute aque- 
ous solution to an FML with which the solution is 
in contact and will diffuse through to the opposite 
side of the FML. In conducting compatiblity tests 
of waste liquids that contain volatile organics, it 
has been found necessary, in order to simulate the 
effects of actual exposure, to prevent the loss of 
these organics from the time the leachate is sam- 
pled in the field through the actual test of exposed 
FML specimens. The results indicate the desirabil- 
ity of changing the waste at the beginning of each 
month of testing in order to maintain concentra- 
tions of the organics. (Lantz-PTT) 
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TREATMENT OF OIL AND OILY WASTES, 
Norges Tekniske Hoegskole, Trondheim. Selskapet 
for Industriell og Teknisk Forskning. 

For primary bibliographic entry see Field 5G. 
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U.S. PRODUCTION 


OF MANUFACTURED 
GASES: 


ASSESSMENT OF PAST DISPOSAL 


PRACTICES, 
Research Triangle Inst. 
NC. 


, Research Triangle Park, 


S. M. Harkins, R. S. Truesdale, R. Hill, P. 
Hoffman, and S. Winters. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-165790. 
Price codes: A18 in paper copy, AOI in microfiche. 
Report No. EPA/600/2-88/012, February 1988. 
388p, 76 fig, 72 tab, 504 ref. EPA Contract 68-01- 
6826 D.O. 35. 


Descriptors: *Gas manufacturing, *Water pollu- 
tion sources, *Waste disposal, *Environmental ef- 
fects, *Industrial wastes, Groundwater pollution, 
Toxicity, Water pollution effects, Case studies, Hy- 
drocarbons, History, Site remediation. 


Former sites of gas manufacture present problems 
for remediation and reuse. In some cases, polluted 
groundwater and surface waters are near the sites. 
The history of the manufactured-gas industry of 
the United States, its production processes, dispos- 
al trends, waste toxicity, methods of site investiga- 
tion, and the current status of manufactured-gas 
sites was examined. The report is intended as a 
guide to those who are examining and evaluating 
manufactured-gas sites for either environmental 
risks or possible remediation. Six manufactured-gas 
sites and one spent oxide disposal area were visited 
during the project, and case studies were prepared 
for six former gas-manufacturing sites, two by- 
product tar utilization facilities, a creosoting plant 
and a coal tar processor. The current status of 
manufactured-gas sites in the United States was 
determined by contacting State and regional envi- 
ronmental officials and by discovering how their 
regions were treating manufactured-gas sites. (Au- 
thor’s abstract) 

W89-02964 


SUPERFUND RECORD OF DECISION: KANE 
AND LOMBARD, MD. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-185798. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. EOA/ROD/R03-87/038, September 
1987. 43p, 4 fig, 8 tab. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


Descriptors: *Superfund, *Waste dumps, *Mary- 
land, *Cleanup operations, *Groundwater pollu- 
tion, *Soil contamination, *Path of pollutants, Bal- 
timore, Costs, Benzene, Toluene, Xylene, Aromat- 
ic compounds, Hydrocarbons, Polychlorinated bi- 
phenyls, Heavy metals, Drainage, Water pollution 
treatment. 


The Kane and Lombard site is an 8.4-acre parcel of 
undeveloped land in Baltimore, MD. Dumping and 
burning of construction debris, domestic trash and 
drums occurred at the site from 1962 until 1967 
when the city passed an ordinance prohibiting the 
open burning of refuse. Illegal dumping continued 
from 1967 until approximately 1984, during which 
time many citations were issued for illegal burning 
on the property. In 1980 Maryland State inspectors 
observed between 400 and 500 drums, the majority 
of which were rusted, damaged and contained 
holes. Following an onsite property assessment, 
EPA authorized the immediate removal of 1,163 
drums in 1984. Of those, 822 drums were classified 
as empty and 341 drums contained contaminants 
which included: benzene, toluene, xylene, PAHs, 
PCBs and heavy metals. Approximately six inches 
of soil below the drums were removed and dis- 
posed offsite. The site was stabilized by regrading, 
capping and revegetation. Currently soil and 
groundwater are contaminated with these prior 
drum contaminants. The selected remedial action 
for this site includes: removal of drums, hot spots 
and contaminated soil (approximately 67,000 cu 
yd); site cleaning and removal of veg m to 
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SIMULATION OF FLOOD HYDROGRAPHS 
FOR GEORGIA STREAMS, 

Geological Survey, Doraville, GA. Water Re- 
sources Div. 

E. J. Inman. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 86-4004, 
1986. 41p, 15 fig, 13 tab, 13 ref. 


Descriptors: *Flood hydrographs, *Georgia, 
*Flood peak, *Hydrographs, *Regression analysis, 
*Unit hydrographs, *Simulation, Rural areas, 
Urban areas, Atlanta, River basins, Stream dis- 
charge, Drainage area, Impervious areas. 


The O’Donnell method was used to compute unit 
hydrographs and lagtimes for 355 floods at 80 
gaging stations in Georgia. An average unit hydro- 
graph and an average lagtime were computed for 
each station. These average unit hydrographs were 
transformed to unit hydrographs having durations 
of one-fourth, one-third, one-half, and three- 
fourths lagtime, then reduced to dimensionless 
terms by dividing the time by lagtime and the 
discharge by peak discharge. Hydrographs were 
simulated for these 355 floods and their widths 





facilitate the construction of subsurface contain- 
ment/diversion structures; construction of a multi- 
layer soil cap; construction of drainage system; 
clearing of drainage ditch along east side of the 
site; development of necessary surface water 
runoff facilities; and groundwater monitoring. The 
estimated capital cost for this remedial action is 
$4,692,660 with annual operation and maintenance 
of $28,930. (Author’s abstract) 
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PILOT SCALE EVALUATION OF SLUDGE 
LANDFILLING: FOUR YEARS OF OPER- 
ATION, 

SCs Engineers, Inc., > KY. 

J. M. Stamm, and J. 3.W 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-208434. 
Price codes: A10 in paper copy, AOI in microfiche. 
Report No. EPA/600/2-88/027, May 1988. 242p, 
48 fig, 27 tab, 9 ref, 3 append. EPA Contract 68- 
03-3220. 


Descriptors: *Pilot plants, *Wastewater disposal, 
*Sludge disposal, *Landfills, *Path of pollutants, 
Lysimetry, Leachates, Biodegradation, Codisposal. 


A sludge landfill simulator program consisting of 
28 lysimeters was used to evaluate sludge landfill- 
ing as a disposal option by assessing the environ- 
mental impacts on leachate composition and gas 
production. The disposal scenarios investigated 
were codisposal, refuse-only, and sludge-only. Ly- 
simeters were housed at EPAs Test and Evaluation 
Facility in Cincinnati, Ohio. Thirty-four param- 
eters were measured to document leachate and gas 
quality and quantity. In addition, certain lysimeters 
were spiked with a priority pollutant solution to 
investigate the generation of potentially hazardous 
leachate. This study presents the results of four 
years of research, from July 1982 to June 1986. A 
complete tabulation of data collected over the four 
years is included in the report. Results indicate that 
codisposal of sludge and refuse accelerated the 
anaerobic decomposition processes relative to the 
other disposal scenarios. Infiltration rate, sludge 
loading rate, and sludge type produced definitive 
effects on the leachate and gas quality and quanti- 
ty. A review of leachate and gas quality data 
suggests that the codisposal of sludge and refuse is 
a superior means of disposal. Codisposal had the 
least detrimental effect on leachate quality while 
positively affecting the decomposition processes 
(as measured by methane generation). Gas chroma- 
tography/mass spectrometry (GC/MS) analysis of 
leachate samples showed several leaching trends 
exhibited by the priority pollutants from both the 
sludge-only and codisposal test cells. (Author’s 
abstract) 


d with the widths of the observed hydro- 
graphs at 50% and 75% of peak flow. The dimen- 
sionless hydrograph based on one-half lagtime du- 
ration provided the best fit of the observed data. 
Multiple-regression analysis was used to define re- 
lations between lagtime and certain physical basin 
characteristics. Drainage area and slope were sig- 
nificant for the rural stream equations and drainage 
area, slope, and impervious area were significant 
for the Atlanta urban-stream equation. A hydro- 
graph can be simulated from the dimensionless 
hydrograph, the peak discharge of a specific recur- 
rence interval, and the lagtime obtained from re- 
gression equations for any site with a < 500 sq mi 
drainage area in Georgia. For simulating hydro- 
graphs at sites with basins > 500 sq mi, the USGS 
computer model CONROUT can be used. (Au- 
thor’s abstract) 
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EFFECT OF ACTIVATED SLUDGE IN THE 
BREEDER DIET ON THE REPRODUCTION 
CRITERIA AND THE PERFORMANCE OF 
THEIR OFFSPRING, 

Agricultural Research Organization, Bet-Dagan 
(Israel). Volcani Center. 

B. Lipstein, M. Ben-Moshe, and O. Pinto. 

Nutrition Reports International NURIBL, Vol. 38, 
No. 2, p 381-386, August 1988. 4 tab, 12 ref. 


Descriptors: *Activated sludge, *Sludge utiliza- 
tion, *Feeds, *Poultry diets, *Nutrition, Reproduc- 
tion, Animal growth. 


The effect of the inclusion of activated sludge in 
diets of male and female chickens on their repro- 
duction criteria and the growth of their offspring 
was assessed. The experiment was carried out on 
192 hens and 10 cockerels fed either the control 
diet or a diet containing 20% activated sludge. The 
inseminations were performed in a factorial ar- 
rangement, with semen of cockerels fed on one of 
the two diets used to inseminate hens fed similarly 
on one of the two diets; thus four experimental 
treatments were obtained. Inclusion of 20% sludge 
in the cockerel diet had no adverse effect on sperm 
quality. The sludge in the layer diet had no adverse 
effect on fertility or hatchability. Body weight of 
4-week-old offspring indicated that chicks from 
eggs in which both of the parents were fed the 
sludge diets were heavier than those of parents fed 
the control diet. Sludge in the layer diet had no 
adverse effect on production rate, egg weight or 
shell egg density. However, the feed intake and 
feed efficiency increased compared with the con- 
trol diet. (Author’s abstract) 
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MICROBIAL ACTIVITY IN SANITARY LAND- 
FILLS: A POSSIBLE SOURCE OF THE HUMIC 
SUBSTANCES IN GROUNDWATER, 

Bundesg: dhei t, Berlin (Germany, F.R.). 
Inst. fuer Wasser-, Boden- und Lufthygiene. 

For primary bibliographic entry see Field SB. 
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EFFECT OF UNSATURATED/SATURATED 
ZONE PROPERTY UPON THE HYDROGEO- 
CHEMICAL AND MICROBIOLOGICAL PROC- 
ESSES INVOLVED IN THE MIGRATION AND 
ATTENUATION OF LANDFILL LEACHATE 
COMPONENTS, 

Water Research Centre, Medmenham (England). 
For primary bibliographic entry see Field SB. 
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BELT FILTER PRESS DEWATERING OF 
WASTEWATER SLUDGE. 

American Society of Civil Engineers, New York. 
Task Committee on Belt Filter Presses. 

For primary bibliographic entry see Field 5D. 
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LEACHATE COLLECTION IN LANDFILLS: 
STEADY CASE, 
Kansas Univ., Lawrence. Dept. of Civil Engineer- 


ing. 

B. M. McEnroe, and P. R. Schroeder. 

Journal of Environmental Engineering (ASCE) 
JOEDDU, Vol. 114, No. 5, p 1052-1062, October 
1988. 4 fig, 7 tab, append. 


Descriptors: *Landfills, *Water pollution control, 
*Water pollution prevention, *Model studies, 


*Liners, *Leachates, Mathematical studies, Envi- 
ronmental engineering, Groundwater movement, 
Hydraulic conductivity, Path of pollutants, Soil 
liners. 


The performance of landfill leachate collection 
systems with low-permeability soil liners was ana- 
lyzed under steady-state conditions. Algebraic 
equations and graphs are presented for predicting 
the average and maximum saturated depth on the 
liner, the enten of the maximum saturated depth, 
and the leakage rate. These equations and graphs 
are developed from numerical solutions of the gov- 
erning differential equation. Some surprisingly 
simple relationships are shown to be applicable 
over much of the practical range. In general, satu- 
tated depth over the liner is sensitive to four 
parameters: the liner slope, the drainage length or 
drain spacing, the saturated hydraulic conductivity 
of the drain layer, and the difference between the 
impingement rate on the liner and the liner’s hy- 
draulic conductivity. Under normal conditions, 
leakage rate is sensitive only to the hydraulic con- 
ductivity of the liner. Within the practical range, 
liner thickness has little effect on either saturated 
depth or leakage rate. (Author’s abstract) 
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OCEAN OUTFALL SYSTEM FOR DENSE AND 
BUOYANT EFFLUENTS, 

Georgia Inst. of Tech., Atlanta. School of Civil 
Engineering. 

P. J. W. Roberts, and G. Toms. 

Journal of Environmental Engineering (ASCE) 
JOEDDU, Vol. 114, No. 5, p 1175-1191, October 
1988. 7 fig, 2 tab, 18 ref, append. 


Descriptors: *Wastewater disposal, *Outfall, *Ef- 
fluents, *Wastewater _— outfall, Municipal 
wastewater, Industrial wastewater, Ocean dump- 
ing, Fluoride, Design criteria. 


The conceptual design of an existing ocean outfall 
system for disposal of municipal and industrial 
wastewaters is reported. The wastewaters are fer- 
tilizer plant effluent, which contains large amounts 
of gypsum and fluoride, pulp-mill effluent, and 
municipal sewage. The effluents are separated into 
two streams of different characteristics and then 
discharged through two outfalls. One stream con- 
tains the gypsum and is negatively buoyant in 
seawater. This outfall was designed to minimize 
pumping power, while achieving sufficient dilu- 


tions to cause the gypsum to go into solution, thus 
minimizing deposition of gypsum on the seafloor. 
The other stream contains the remaining effluents 
plus the fluoride and is positively buoyant in sea- 
water. This outfall was designed to meet fluoride 
concentration requirements in the receiving water 
by maximizing dilution. Unique to this project was 
the interplay between the outfall design team and 
the contributing industries, which resulted in on- 
shore design changes to accomodate the separation 
of effluents and a more effective disposal system. 
(Author’s abstract) 

W89-03108 


WASTEWATER IRRIGATION OF VEGETABLE 
CROPS. 


Purdue ‘Univ. Lafayette, IN. Dept. of Horticul- 
ture. 

T. L. Davis, J. K. Greig, and M. B. Kirkham. 
Biocycle BCYCDK, Vol. 29, No. 8, p 60-63, Sep- 
tember 1988. 4 tab, 14 ref. 


Descriptors: *Wastewater, *Irrigation, 
*Wastewater disposal, *Wastewater irrigation, 
*Vegetable crops, Municipal wastewater, Heavy 
metals, Cadmium, Lead, Nitrogen, Phosphorus, 
Potassium, Calcium, Magnesium, Cobalt, Manga- 
nese, Copper, Iron, Trace elements. 


Research to determine the growth and elemental 
composition of vegetables irrigated with municipal 
sewage effluent is discussed. Twelve pots were 
labelled for each of three vegetables (radishes, 
mustard, and green beans) and divided equally into 
treatments. Treatment 1 (control) consisted of rec- 
ommended NPK fertilization irrigated with tap 
water. Treatment 2 consisted of recommended 
NPK fertilization irrigated with secondary munici- 
we sewage effluent. Treatment 3 consisted of no 
ertilization irrigated with secondary municipal 
sewage effluent. Extractable concentrations of 
heavy metals (cadmium, copper, iron, manganese, 
lead, zinc) in effluent-irrigated soil were not higher 
than those in soil with NPK fertilizer and irrigated 
with tap water. Effluent did not contribute to the 
salinity of the soil. Edible yields of radish, mustard 
and green bean irrigated with municipal effluent 
were similar to those of the three vegetables treat- 
ed with NPK fertilizer. In general, concentrations 
of nitrogen, phosphorus, potassium, calcium, mag- 
nesium, copper, cobalt, iron, manganese, and zinc 
in — irrigated with effluent did not differ sig- 
nificantly from concentrations in control plants. 
Concentrations of cadmium and lead were high in 
all plants, including the controls. Overall, second- 
ary municipal sewage effluent appeared to be a 
good source of nutrients and water for vegetable 
= (Miller-PTT) 
89-03282 


PROMISING TECHNOLOGIES FOR THE BIO- 
LOGICAL DETOXIFICATION OF HAZARD- 
OUS WASTE, 
— Protection Agency, Cincinnati, 
For primary bibliographic entry see Field 5D. 
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OPTIMIZING OPERATION AND MAINTE- 
NANCE OF WATER SUPPLY WELLS, 

Weston (Roy F.), Inc., West Chester, PA. 

For primary bibliographic entry see Field 6B. 
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TECHNOLOGIES AND COSTS FOR THE 
TREATMENT OF MICROBIAL CONTAMI- 
NANTS IN POTABLE WATER SUPPLIES. 
Pirnie (Malcolm), Inc., Paramus, NJ. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-215380. 
Price codes Al4 in paper copy, AOI in microfiche. 
April 1987. 320p, 19 fig, 79 tab, 198 ref, 3 append. 
EPA Contract 68-01-6989. 


Descriptors: *Water treatment, *Potable water, 
*Microorganisms, *Costs, Drinking water, Coli- 


forms, Coagulation, Flocculation, Sedimentation, 
Filtration, Disinfection, Turbidity, Giardia, Bacte- 
ria, Viruses. 


Water treatment technologies and associated cost 
for removing turbidity, Giardia, viruses and bacte- 
ria from public drinking water supplies discussed. 
Technologies are described that can be used to 
comply with the EPA’s proposed surface water 
treatment requirements plus the total coliform 
maximum contaminants levels (MCLs). Technol- 
ogies discussed include conventional treatment 
(coagulation, flocculation, sedimentation, and fil- 
tration), direct filtration, diatomaceous earth filtra- 
tion, slow-sand filtration, and package plants. Dis- 
infection methods discussed include chlorine, chlo- 
rine dioxide, chloramines and ozone. Alternative 
filtration and disinfection technologies are also dis- 
cussed. (Author’s abstract) 

W89-02412 


WATER SYSTEM RESPONSES TO TOXIC 
CONTAMINATION OF GROUNDWATER SUP- 
PLIES, 

Wisconsin Univ.-Milwaukee. Dept. of Urban Plan- 
ning. 

G. W. Page. 

Available from the National Technical Information 
Services, Springfield, VA 22161 as PB88-223524/ 
AS. Price codes: A03 in paper copy; AOI in micro- 
fiche. Wisconsin Water Resources Center, Madi- 
son, Technical Report WIS WRD 88-01, 1988. 
26p, 9 tab, 54 ref. 


Descriptors: *Organic compounds, *Air-stripping 
towers, Water treatment, *Drinking water, 
*Groundwater pollution, Water treatment, 
Groundwater, Potable water, Utilities, Water 
supply, Municipal water supply, Wisconsin. 


Contamination of groundwater supplies with vola- 
tile organic compounds is a recently discovered 
and significant problem. Municipalities and their 
community water systems are often the first to 
identify groundwater contamination because of the 
monitoring programs they are required to carry 
out. When contamination exceeds standards, some 
action to correct the problem is required. The 
responses of Wisconsin municipalities to volatile 
organic compounds (VOC) exceeding standards in 
their groundwater sources are described. Actions 
to protect human health are prompt, but the 
survey results indicate that plumes of contaminated 
groundwater are usually not treated. They may 
continue to migrate and contaminate other private 
and public wells. In a case study, the costs of 
responding to VOC contamination in Hartland, 
Wisconsin, have not resulted in a major financial 
burden on the customers. Counter-current packed- 
column air stripping towers (AST) are a cost- 
effective technology to remove VOCs. With a 
population of 5,559, the additional cost of water 
treatment in Hartland was spread over a sufficient 
number of people that neither the total additional 
cost nor the percentage increase in the cost of 
water was excessive. Pesticides, herbicides, heavy 
metals or other classes of toxic contaminants are 
probably not effectively removed using an AST. 
Some municipalities are using air-stripping and 
GAC filtration. Costs, comparable to the $30,000 
per year for capital amortization in Hartland to- 
gether with operation and maintenance, could be a 
great burden on small rural communities. (USGS) 
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USE OF RAPID SMALL-SCALE COLUMN 
TESTS TO PREDICT FULL-SCALE ADSORP- 
TION CAPACITY AND PERFORMANCE, 
Michigan Technological Univ., Houghton. 

D. W. Hineline, J. C. Crittenden, and D. W. Hand. 
Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-208369. 
Price codes: A02 in paper copy, AOI in microfiche. 
Report No. EPA/600/D-87/218, July 1987. 20p, 8 
fig, 3 tab, 19 ref. EPA Contract CR-811109-01-0. 


Descriptors: *Water treatment, *Adsorption, *Or- 
ganic compounds, *Pilot plants, Chemical treat- 
ment, Drinking water, Organic carbon. 





Concern over the long term health effects of trace 
quantities of synthetic organic chemicals found in 
many U.S. community drinking water sources has 
prompted an intense research effort to find eco- 
nomical and effective removal processes. A rapid- 
method for the design of full-scale fixed bed ad- 
sorbers from small-column studies, known as the 
small-scale column test (RSSCT) has been devel- 
oped. The scope of this study was to design and 
conduct a RSSCT at the pilot plant well site in 
Suffolk County, NY, to stimulate a long period of 
pilot plant operation. The RSSCT continues to be 
a promising technique for determining full-scale 
adsorber performance. Much more work is needed, 
however, to examine the effect of (TOC) toxic 
organic chemical preloading on the RSSCT proc- 
ess. The rate studies conducted in this work did 
not use carbon preloaded with TOCs. Rate studies 
need to be conducted on preloaded carbon to 
determine the effect of pre-adsorption on the rela- 
tionship between surface diffusion coefficient and 
adsorbent size. Also, more field comparison of the 
RSSCT with existing full scale plants is needed to 
establish its ability to predict full-scale perform- 
ance. (Lantz-PTT) 
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ical treatment. 


Under a jointly funded cooperative agreement 
with U.S. EPA, three 1-mgd granular activated 
carbon (GAC) adsorbers and a reactivation pilot 
facility were constructed at Jefferson Parish, LA. 
The project objectives were to assess the economic 
impact of removing trace organic contaminants 
from lower Mississippi River drinking water and to 
evaluate the utility of the infrared reactivation 
furnace for repeated reactivation of GAC. While 
on-site reactivation was not free of problems, reac- 
tivated GAC was essentially equivalent to virgin 
GAC, the volumetric GAC transport and reactiva- 
tion loss was 9%, and, while low levels of some 
reactivation by-products were observed, the maxi- 
mum risk level associated with these levels was 
minimal at 3 in 1 billion. Approximately $2.2 mil- 
lion (1983 dollars) was required for design and 
construction of the facility. The O&M cost for the 
facility was about 14 cents/1,000 gal for a 20 min. 
empty bed connect time and a 3-month GAC 
reactivation cycle. (Author’s abstract) 
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FROM FILTERS TO FORESTS: WATER 
TREATMENT AND SUPPLY, 
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Wastewater Treatment. Springer-Verlag, 
York. 1988. p 3-14, 10 ref. 


and 
New 


Descriptors: *Pretreatment of water, *Water treat- 
ment, *Water supply, *Water quality, *Water 
treatment facilities, Catchment areas, Phosphorus, 
Dissolved solids, Particle size, Filtration, Coagula- 
tion, Flocculation, Sedimentation basins, Design 
criteria, Humic acids. 


Physical, chemical, and biological processes in the 
atmospheric, terrestrial, and aquatic environments 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


establish the major characteristics of water supplies 
and affect the concentrations of pollutants in these 
supplies. In this paper the direction is ‘upstream’, 
beginning with packed-bed filters and moving 
backward through a conventional water-treatment 
plant by considering, in turn, sedimentation basins, 
flocculation facilities, rapid-mixing tanks with co- 
agulant additions, surface water supplies such as 
lakes and reservoirs, and ending in the drainage 
area tributary to the supply. The chemical compo- 
sition of a fresh water depends on the nature and 
the use of its tributary drainage area. The paper 
focuses on phosphorus, humic substances, and 
hardness. Particle production in aquatic systems 
depends upon phosphorus inputs. The coagulant 
requirements in a water-treatment plant are nor- 
mally established by the dissolved organic com- 
pounds in the water. Flocculation facilities alter 
particle sizes and particle-size distributions. The 
filter media operative during most of a filtration 
run are the particles that have been removed by 
the filter. These originate on the land, in the lake, 
and are produced by coagulants. The design and 
operation of water-treatment facilities should re- 
flect characteristics of the water source. (See also 
W89-02791) (Shidler-PTT) 
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Drexel Univ., Philadelphia, PA. Environmental 
Studies Inst. 

I. H. Suffet, R. J. Baker, and T. L. Yohe. 

IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 
York. 1988. p 15-39, 5 fig, 11 tab, 50 ref. 


and 
New 


Descriptors: *Water treatment, *Pretreatment of 
water, *Drinking water, *Organic compounds, 
*Taste, *Odor control, Literature review, Oxida- 
tion, Aeration, Biodegradation, Activated carbon, 
Water treatment facilities, Philadelphia, Hazardous 
materials. 


A laboratory study and related literature on pre- 
treatment of drinking water for removal of organic 
contaminants and taste and odor are evaluated. 
Pretreatment may include oxidation, aeration, bio- 
degradation, or powdered activated carbon (PAC). 
The unit processes described are those used by the 
majority of water-treatment plants in the United 
States, represented by the Philadelphia Suburban 
Water Company’s Neshaminy Plant. In a recent 
laboratory study, Neshaminy Creek water was 
spiked with a mixture of 15 low-molecular-weight, 
potentially organoleptic, or hazardous compounds 
at low-ppb concentrations. The solution was treat- 
ed with oxidants or PAC; residuals of the test 
compounds were quantified and percent removal 
for each compound/treatment combination were 
calculated. Laboratory results and the literature 
indicate that oxidants are ineffective for removing 
most low-molecular-weight organic compounds, 
although exceptions have been reported. All test 
compounds were removed to some degree by 
PAC, eight by greater than 90%. Aeration is effec- 
tive for removing small volatile compounds. (See 
also W89-02791) (Author’s abstract) 

W89-02793 


WATER QUALITY PROBLEMS AND CON- 
TROL STRATEGIES FOR THE WATER 
SUPPLY OF TIANJIN CITY, 

Tianjin Inst. of Environmental Protection and Sci- 
ences (China). 

X. Zhu. 

IN: Pretreatment in Chemical Water and 
Wastewater Treatment. Springer-Verlag, New 
York. 1988. p 41-53, 5 fig, 1 tab, 4 ref. 


Descriptors: *Water quality control, *Pretreatment 
of water, *Water supply, *Water quality manage- 
ment, *China, Eutrophication, *Water treatment, 
Management planning, Cost-benefit analysis, Luan 
River, Tianjin. 


The diversion of water from the Luan River into 
Tianjin is a vast urban water-supply project. There 
are some obvious and potential pollution hazards 
for the drinking water supply; eutrophication, es- 
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pecially, is a serious problem and leads to difficul- 
ties at the water-treatment plant. This paper at- 
tempts to provide information on this issue and to 
discuss the program of water-quality conservation 
and management for the water supply of Tianjin 
based on various treatment techniques used in the 
basin, the reservoir, and the water-treatment plant. 
The basic approach for achieving these objectives 
consists of identification of water-quality problems 
and establishment of management goals, assessment 
of information available on the watershed, identifi- 
cation of options for management of water quality, 
analysis of costs and expected benefits of alterna- 
tive management and control options, evaluation 
of the poy nee of the existing institutional and 
regulatory framework for implementing alternative 
management strategies, selection of desired control 
strategies, and periodic submission of progress re- 
ports on the control program to the government. 
(See also W89-02791) (Shidler-PTT) 

W89-02794 


HUMIC SUBSTANCES REMOVAL BY ALUM 
COAGULATION: DIRECT FILTRATION AT 
LOW PH, 

J. Fettig, H. Odegaard, and B. Eikebrokk. 
IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 
York. 1988. p 55-66, 9 fig, 2 tab, 31 ref. 


and 
New 


Descriptors: *Water treatment, *Dissolved solids, 
*Alum, *Coagulation, *Pretreatment of water, 
*Filtration, Hydrogen ion concentration, Chemical 
treatment, Sedimentation, Sand filters, Kinetics. 


The potential for using alum for the coagulation of 
humic substances was eval d by treating a col- 
ored surface water. Jar testing revealed that only 
one major removal domain existed, with an opti- 
mum pH value being 5.5. Sedimentation and filtra- 
tion behavior of the flocs were studied between pH 
= 4.7 and pH = 7. Sand filters of different bed 
lengths were used. Filtration efficiency was best 
for pH < 5. From the point of view of floc 
separation by direct filtration, therefore, conduct- 
ing the process at pH < 5 offers advantages. 
However, the kinetics of floc formation depended 
on pH, that is, they were much slower at pH = 4 
compared to pH = 6. Sedimentation worked best 
at pH = 6. The results show good agreement with 
data from preliminary technical-scale experiments 
conducted with the same raw water. (See also 
W89-02791) (Author’s abstract) 

W89-02795 





MODELING THE EFFECTS OF ADSORBED 
HYDROLYZED AL(UID-IONS ON DEEP BED 
FILTRATION, 

Tsinghua Univ., Beijing (China). Dept. of Environ- 
mental Engineering. 

Z. Wang. 

IN: Pretreatment in Chemical Water 
Wastewater Treatment. Springer-Verlag, 
York. 1988. p 67-90, 11 fig, 3 tab, 64 ref. 


and 
New 


Descriptors: *Water treatment, *Filtration, *Deep- 
bed filtration, *Aluminum, *Adsorption, *Model 
studies, Model testing, Hydrolysis, Suspended 
solids, Chemical precipitation, Ions, Hydrogen ion 
concentration. 


A model for determining the effects of hydrolyzed 
aluminum ions on filtration of dilute suspensions by 
deep bed filters was developed and experimentally 
tested at laboratory scale. The model relates solu- 
tion conditions, especially pH and concentrations 
of AI(III), to the performance of clean filter beds. 
A surface-precipitation model was used to describe 
surface properties of the suspended particles in 
terms of solution chemistry. This chemical model 
was combined with flow models and particle-cap- 
ture formulations within the filter bed to predict 
the filter performance. The complete model was 
tested with experiments using suspensions of poly- 
styrene latex particles with a diameter of 0.2 mi- 
crons applied to filter media comprised of glass 
beads with a diameter of 0.4 mm. In the presence 
of AI(IID, a favorable filtration region appeared in 
the middle of the pH range due to charge reversal 
of the particles. The width of the favorable pH 
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region depended upon the concentrations of 
Ald) and particle surface area. The present 
model can qualitatively explain this observation. 
(See also W89-02791) (Author’s abstract) 
W89-02796 


POLYELECTROLYTES FOR THE TREAT- 
MENT OF TAP AND FILTER BACK WASHING 
WATER, 

Chemische Fabrik Stockhausen G.m.b.H., Krefeld 
(Germany, F.R.). 

J. M. Reuter, and A. Landscheidt. 

IN: Pretreatment in Chemical Water and 
Wastewater Treatment. Springer-Verlag, New 
York. 1988. p 91-101, 8 fig, 2 tab. 


Descriptors: *Water treatment, *Polyelectrolytes, 
*Potable water, *Pretreatment of water, Costs, 
*Filter-backwashing water, Flocculation, Kinetics, 
Economic aspects. 


Polymeric organic flocculants have been used in 
water-treatment and in sludge-dewatering process- 
es now for more than 30 years; they have also been 
introduced in the treatment of potable water. The 
Pp of this report is to give a short description 
of the structure and kinetics of the flocculants used 
in potable-water treatment, to describe the optimal 
application parameters and to describe some spe- 
cial effects concerning, e.g., the possibilities for 
reducing the dosage of primary coagulation aids or 
removing algae from the water. The cost of the 
polymers will mostly be recovered by reduced 
costs for primary coagulation chemicals, reduced 
backwashing cycles, increased capacity without 
adding mechanical equipment like sedimentation 
tanks or enlarging filter area, and, finally, by an 
improved water quality. (See also W89-02791) 
(Shidler- 

W89-02797 


NEW COAGULANT INJECTION PROCESS, 
Compagnie Generale des Eaux, Paris (France). 
C. Ventresque, and G. Bablon. 

IN: Pretreatment in Chemical Water and 
Wastewater Treatment. Springer-Verlag, New 
York. 1988. p 103-112, 12 fig, 1 tab, 2 ref. 


Descriptors: *Water treatment, *Coagulation, *Co- 
agulant injection, Water treatment facilities, Chem- 
ical treatment, Aluminum polychloride, Filtration, 
Suspended solids, France, Costs. 


Among the processes used in the treatment of 
potable water, one of the trickiest to handle is the 
addition of the coagulant. At Neuilly-sur-Marne, a 
new coagulant-injection system has been installed 
in a plant producing 800,000 cubic m of water per 
day. Presently the coagulant used is aluminum 
polychloride and, if necessary, ferrous sulfate, 
sodium hydroxide, carbon dioxide, and powdered 
activated carbon (which absorbs micro-pollutants) 
are added. The coagulant feed installed in the plant 
includes three independent trains connected to a 
= circuit; the reagent-flow rate is adjusted by 
low-pressure regulating valves. It has been proven 
that the conditions in which the coagulant is mixed 
with the water to be treated constitute an impor- 
tant factor in determining the efficiency of separa- 
tion treatments located downstream, and this is 
applicable down to the level of the filters. If the 
volume of water to be treated daily is very large, 
mixing systems using agitators are not very effec- 
tive. The injection system can be adapted to large- 
scale units by using a dilution of the coagulant, 
which allows treatment to be ensured in large- 
diameter pipes. Moreover, the system presented 
here has a distinctive feature in that the reagent 
circulates by gravity flow without having to be put 
under pressure. The filters provide better removal 
of the suspended solids and aluminum, filtration 
runs are longer and so allow considerable saving 
on filter washing. (See also W89-02791) (Shidler- 


PTT) 
W89-02798 


ODOUR CONTROL BY 
GROUNDWATER RECHARGE, 
Linkoeping Univ. (Sweden). Dept. of Water in 
Environment and Society. 


ARTIFICIAL 


R. Savenhed, B. V. Lundgren, H. Boren, and A. 
Grimvall. 

IN: Pretreatment in Chemical Water and 
Wastewater Treatment. Springer-Verlag, New 
York. 1988. p 113-122, 4 fig, 1 tab, 28 ref. 


Descriptors: *Water treatment, *Groundwater re- 
charge, *Artificial recharge, *Odor control, Or- 
— compounds, Induced infiltration, Biological 
ilters, Sand filters, Sweden, Performance evalua- 
tion. 


The removal of odorous compounds during artifi- 
cial groundwater recharge in sand and gravel 
ridges (eskers) was evaluated by gas chromatogra- 
phy with both instrumental and sensory detection 
(‘chromatographic sniffing’). Seven Swedish wa- 
terworks were included in the study. It was shown 
that the off-odor compounds in the raw water 
samples (geosmin, 2-methylisoborneol, 2-isopropyl- 
3-methoxypyrazine, 2,4,6-trichloroanisole, 1-octen- 
3-one, dimethy] trisulfide, and a number of uniden- 
tified muddy or musty odors) were all effectively 
removed during infiltration, thus proving that arti- 
ficial groundwater recharge is not only a suitable 
method for water storage but can also be an effec- 
tive method for removing odorous compounds. 
Laboratory experiments with filtration of raw 
water through biologically-active sand filters 
showed that a good — supply is the key to 
both effective removal of naturally-occurring off- 
odor compounds and to prolonged running times 
for the filters. Comparisons were made to alum 
coagulation/sand filtration and it was concluded 
that biological treatment methods often are superi- 
or to physical/chemical methods for effective odor 
control. (See also W89-02791) (Author’s abstract) 
W89-02799 


PESTICIDE AND SYNTHETIC ORGANIC 
COMPOUND SURVEY: REPORT TO THE 
IOWA GENERAL ASSEMBLY ON THE RE- 
SULTS OF THE WATER SYSTEM MONITOR- 
ING REQUIRED BY HOUSE FILE 2303. 

Iowa Dept. of Natural Resources, Des Moines. 
Environmental Protection Div. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-210513. 
Price codes: A06 in paper copy, AO1 in microfiche. 
March 1988. 98p, 2 fig, 6 tab, 4 append. 


Descriptors: *Water treatment, *Water treatment 
facilities, *lowa, *Monitoring, *Water quality con- 
trol, *Pesticides, Organic compounds, Trihalo- 
methane, Atrazine, Surface waters, Groundwater 
pollution, Groundwater quality, Synthetic organic 
compounds. 


In 1986 the Seventy-first lowa General Assembly 
passed House File 2303. This legislation required 
the Iowa Department of Natural Resources 
(IDNR) to develop and implement a one-time, 
finished water testing program of public and pri- 
vately owned water systems for pesticides and 
synthetic organic contaminants (SOC). Eight hun- 
dred and fifty-three public water systems were 
tested; 122 tested positive for one or more pesti- 
cides, 548 tested positive for one or more synthetic 
organic compounds. No measurable conceutrations 
of pesticides or synthetic organic chemicals were 
found in 279 systems. Nine water systems had 
pesticides or synthetic organic chemical levels that 
exceeded EPA Health Advisory Levels or federal 
maximum contaminant levels. Contaminant levels 
high enough to cause an acute health risk were not 
observed. The pesticides most commonly found 
were Atrazine, Bladex, Lasso, Dual and 2,4-D. 
The most frequently found synthetic organic 
chemicals belong to a group of compounds called 
trihalomethanes (THMs). THMs are formed 
during disinfection when chlorine reacts with or- 
ganic matter in the water. The most significant 
findings drawn from the project are: (1) surface 
water systems have the greatest potential for pesti- 
cide contamination; (2) the shallower groundwater 
sources have a greater potential for contamination 
by pesticides and SOC’s; (3) a seasonal trend in 
pesticide occurrences in water sources was not 
observed; and (4) the frequency of appearance and 
concentration of trihalomethanes in groundwater 
systems was unexpected. (Lantz-PTT) 

W89-02836 


USING DESALINATION 
FOR WATER TREATMENT. 
Office of Technology Assessment, Washington, 
DC 


TECHNOLOGIES 


For primary bibliographic entry see Field 3A. 
W89-02849 


SELECTION GUIDE FOR VOLATILIZATION 
TECHNOLOGIES FOR WATER TREATMENT, 
IT Corp., Knoxville, TN. 

J. L. Fleming. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-165683. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No. EPA/600/2-88/014, February 1988. 
118p, 37 fig, 16 tab, 22 ref, 3 append. EPA Con- 
tract 68-03-3069. 


Descriptors: *Volatile organic compounds, *Water 
treatment, *Wastewater treatment, *Volatilization, 
Aeration, Sprayers, Costs, Economic aspects, 
Water treatment facilities, Standards, Mathemati- 
cal studies. 


This guide presents a methodology for evaluating 
applicability of volatilization technologies for re- 
moving volatile organics from water. The technol- 
ogies assessed include: surface sprayers, surface 
aerators, bubble columns, cooling towers, steam 
strippers, unaided evaporation from an impound- 
ment, spray columns, and packed air stripping col- 
umns. The guide enables users to assess perform- 
ance and cost under a variety of operating condi- 
tions (e.g., temperature, influent concentration, al- 
lowable liquid and gas effluent concentration, and 
flow rates) for representative equipment designs 
that could be transported on a trailer 2.4 m wide, 
13.7 m long, with a maximum height of 4.1 m. The 
designs are used as a basis to calculate representa- 
tive contaminant removal efficiency, treatment 
rates, air emissions, and treatment costs of each 
technology. A key parameter used in assessing 
these technologies is the Henry’s Law constant 
(H). A tabulation of available values of H is pro- 
vided for volatiles designated as hazardous by the 
Comprehensive Environmental Response, Com- 
pensation, and Liability Act (CERCLA). Methods 
for estimating H are also described. Qualitative 
guidance is provided on other factors that should 
be considered during site-specific assessments of 
the technical and economic feasibility of volatiliza- 
tion technologies. Offgas treatment is not de- 
scribed. An example problem is solved to demon- 
strate the methodology. (Author’s abstract) 
W89-02863 


TREATMENT OF ROME RAW WATER BY 
KROFTA SANDFLOAT PROCESS SYSTEM -- 
PROJECT DOCUMENTATION (PART A), 
Krofta Engineering Corp., Lenox, MA. 

M. Krofta, and L. K. Wang. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-200670. 
Price codes: A10 in paper copy, AO1 in microfiche. 
Technical Report No. KEC/01-84/4B1, February 
29, 1984. 238p. State of New York Project 
R83P06. 


Descriptors: *Water treatment, *Sandfloat process, 
*Water supply, *Water quality, *Chemical treat- 
ment, Flocculation, Chlorination, Filtration, New 
York, Stokes Reservoir, Water quality control, 
Hydrogen ion concentration, Turbidity, Color, 
Coliforms, Trihalomethane, Drinking water, Or- 
ganic compounds. 


A Sandfloat system consisting of chemical floccu- 
lation, dissolved air flotation, sand filtration and 
post-chlorination was successfully operated to treat 
raw water from Stokes Reservoir in Oneida 
County, New York. The plant effluent always met 
the New York State Water Quality Goals and the 
U.S. EPA Drinking Water Standards for pH, 
color, turbidity, coliform, and trihalomethane. This 
volume which consists of the first appendix to the 
full report documents: the daily, weekly, and 
monthly operational data; chemical treatment data; 
particulate removal data; and water quality data of 
the plant effluent. (See also W89-02942 thru W89- 
02943) (Lantz-PTT) 





W89-02941 


TREATMENT OF ROME RAW WATER BY 
KROFTA SANDFLOAT PROCESS SYSTEM -- 
PROJECT DOCUMENTATION (PART B), 
Krofta as 9 rp., Lenox, MA. 

M. Krofta, and L Wang. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-200688. 
Price codes: A06 in paper copy, AOI in microfiche. 
Technical Report No. KKEC/01-84/4B2, Febru- 
ary 29, 1984. 136p. State of New York Project 
R83P06. 


Descriptors: *Water treatment, *Sandfloat process, 
*Water supply, Flocculation, Chemical treatment, 
Chlorination, Filtration, New York, Stokes Reser- 
voir, Water quality control, Hydrogen ion concen- 
tration, Turbidity, Color, Coliforms, Trihalometh- 
ane, Organic compounds. 


A Sandfloat system consisting of chemical floccu- 
lation, dissolved air flotation, sand filtration and 
post-chlorination was successfully operated to treat 
raw water from Stokes Reservoir in Oneida 
County, New York. The plant effluent always met 
the New York State Water Quality Goals and the 
U.S. EPA Drinking Water Standards for pH, 
color, turbidity, coliform, and trihalomethane. This 
volume which consists of the ——- B 
through I documents: the reduction of trihalometh- 
and formation potential by the monitoring by NY 
certified water quality laboratories; chemical treat- 
ment data; removal data on records; sludge genera- 
tion and characteristics; important analytical pro- 
cedures; plant operational procedures; and impor- 
tant correspondence and communications. (See 
also W89-02942 thru W89-02943) (Lantz-PTT) 
W89-02942 


TREATMENT OF ROME RAW WATER BY 
KROFTA SANDFLOAT PROCESS SYSTEM -- 
PROJECT DOCUMENTATION (PART C), 
Krofta ort a, , Lenox, MA. 

M. Krofta, and L ang. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-200696. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Technical Report No. KEC/03-84/1, March 16, 
1984. 145p, 5 ref, 8 append. State of New York 
Project R83P06. 


Descriptors: *Water treatment, *Sandfloat process, 
*Water supply, *Alum, Flocculation, *Chemical 
treatment, *Filtration, New York, Stokes Reser- 
voir, Water quality control, Hydrogen ion concen- 
tration, Turbidity, Color removal, Coliforms, Tri- 
halomethanes, Chlorination, Organic compounds, 
Sodium aluminate, Polymers. 


A Sandfloat system consisting of chemical floccu- 
lation, dissolved air flotation, sand filtration and 
post-chlorination was successfully operated to treat 
raw water from Stokes Reservoir in Oneida 
County, New York. The plant effluent always met 
the New York State Water Quality Goals and the 
U.S. EPA Drinking Water Standards for pH, 
color, turbidity, coliform, and trihalomethane. The 
following data are given for the research period 
January 11 - March 5, 1984: the daily, weekly, and 
monthly operational data; chemical treatment data; 
removal data on total trihalomethane formation 
potential; Giardia Cyst-sized particles; turbidity; 
color, down time records, sludge flow, etc. Alum, 
sodium aluminate and anionic polymer are con- 
cluded to be feasible for flotation treatment of 
highly colored Rome raw water. (See W89-02941 
thru W89-02942) (Author’s abstract) 

W89-02943 


TREATMENT OF FARNHAM AND ASHLEY 
RESERVOIR WATER BY KROFTA SAND- 
FLOAT PROCESS SYSTEM -- PROJECT DOC- 
UMENTATION, 

Krofta Engineering Corp., Lenox, MA. 

M. Krofta, and L. K. Wang. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-200654. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Technical Report No. KEC/01-84/1B, January 24, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


1984. City of Pittsfield Project No. R82P01. 


Descriptors: *Water treatment, *Farnham Reser- 
voir, *Ashley Reservoir, *Floatation, *Sand filters, 
*Sandfloat, *Floccuation, Chemical treatment, 
Chlorination, Drinking water, Water quality, Hy- 
drogen ion concentration, Color, Turbidity, Iron, 
Manganese, Coliforms, Trihalomethane. 


A Sandfloat system consisting of chemical floccu- 
lation, dissolved air flotation, sand filtration and 
post-chlorination was successfully operated to treat 
raw water from Farnham and Ashley Reservoirs in 
Berkshire County, Massachusetts. The plant efflu- 
ent always met the U.S. EPA and Massachusetts 
Drinking Water standards for pH, color; turbidity, 
iron, manganese, coliform, and trihalomethane 
color; down time records; sludge generation and 
characteristics; important analytical procedures; 


plant operational procedures; and important corre- 
spondence and communications. (See also W89- 
02951) (Author’s abstract) 
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TREATMENT OF FARNHAM AND ASHLEY 
RESERVOIR WATER BY KROFTA SAND- 
FLOAT pwning SYSTEM - FINAL 
PROJECT REPORT, 

Krofta Eagineering Corp. 1 , Lenox, MA. 

M. Krofta, and L. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-200639. 
Price codes: A06 in paper copy, AOI in microfiche. 
Technical Report No. KEC/01-84/1, February 1, 
1984. City of Pittsfield Project No. R82P01. 180p, 
3 fig, 11 tab, 7 ref, 3 append. 


Descriptors: *Water treatment, *Farnham Reser- 
voir, *Ashley Reservoir, *Flotation, *Sand filters, 
*Massachusetts, *Sandfloat process, Chemical 
treatment, Flocculation, Chlorination, Drinking 
water, Water quality, Hydrogen ion concentration, 
Color, Turbidity, Iron, Manganese, Design crite- 
ria, Coliforms, Trihalomethane. 


Raw water from Ashley and Farnham Reservoirs 
in Berkshire County, Massachusetts was treated by 
a newly developed Sandfloat process system con- 
sisting of chemical flocculation, dissolved air flota- 
tion and sand filtration. Turbidity, color, trihalo- 
methane formation potential, UV absorbance, coli- 
form bacteria, iron, manganese, lead and Giardia 
cyst-sized particles were significantly removed 
from the City of Pittsfield’s raw water supply. The 
Sandfloat process easily met all the U.S. EPA and 
the Massachusetts Drinking Water Standards. Pre- 
liminary design criteria for coagulant feeding, 
chlorine feeding, flocculation detention time, flota- 
tion detention time, flotation surface loading, filter 
surface loading and sludge treatment are also de- 
veloped for design of a full scale potable flotation- 
filtration plant. (See also W89-02950) (Author’s 
abstract) 

W89-02951 


CONTROL OF VOLATILE ORGANIC CON- 
TAMINANTS IN GROUNDWATER BY IN- 
WELL AERATION, 

North Penn Water Authority, Lansdale, PA. 

J. A. Coyle, H. J. Borchers, and R. J. Miltner. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-180112. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. EPA/600/2-88/020, March 1988. 
109p, 40 fig, 18 tab, 39 ref, 2 append. EPA Con- 
tract CR-809758. 


Descriptors: *Water pollution control, *Volatile 
organic compounds, *Groundwater pollution, 
*Aeration, *Water treatment, *Wells, Trichlor- 
oethylene, Cleanup operations, Costs, Pumps, Aer- 
ation. 


Water was withdrawn from a 0.1 mgd well con- 
taminated with several volatile organic compounds 
(VOCs), principally trichloroethyelene (TCE) for 
evaluation of treatment mehtods for emergency 
production of potable water. Several in-well aer- 
ation schemes were evaluated. The well was 
logged by the USGS to define possible zones of 
VOC entry. A straddle packer and pump apparatus 


were utilized to isolate those zones and define their 
yield and level of VOC concentration. The techni- 
cal literature together with this knowledge of the 
well were used to design an air lift pump. Oper- 
ation of the air lift pump confirmed literature pre- 
diction of its low wire-to-water efficiency. Remov- 
al of TCE did not exceed 65%. Mass transfer 
occurred in the = 's eductor. Air lift pumping 
coupled with in-well diffused aeration increased 
TCE removal to 78%. When in-well diffused aer- 
ation was used with an electric submersible pump, 
TCE removal averaged 83%. In these last two 
schemes, mass transfer occurred utilizing the well 
as a countercurrent stripper. These tec i 
are limited by the volume of air that can be trans- 
ferred to the well (air-to-water ratios below 12:1) 
and the cost of —— air under high head. 
Thus, these technologies are not cost-effective 
compared to packed tower aeration. They are, 
however, quickly put on-line, easy to operate, and 
can serve as good short-term remedies while 
above-ground technologies are under design and 
construction. (Author’s abstract) 

W89-02955 


GASTROINTESTINAL ABSORPTION OF 

be URANIUM FROM DRINKING 
A 

Utah Univ., Salt Lake City. School of Medicine. 

For primary bibliographic entry see Field 5B. 

W89-02957 


EVALUATION OF SODIUM ALUMINATE AS 
A COAGULANT FOR COST SAVINGS AT 
WATER TREATMENT PLANTS, 

South Central Connecticut Regional Water Au- 
thority, New Haven. 

G. M. Huntley, L. K. Wang, and W. Layer. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-168075. 
Price codes: A03 in paper copy, AOI in microfiche. 
Technical Paper No. LIR/05-85/148, May 21, 
1985. 22p, 3 fig, 2 tab, 2 append. 


Descriptors: *Water treatment, *Sodium alumi- 
nate, *Costs, *Coagulation, Alum, Economic as- 
pects, Color, Water supply. 


The feasibility of using liquid sodium aluminate 
(SA) in a more cost effective way for maintaining 
or improving the finished water quality at water 
treatment plants was studied. Evaluation of all tests 
performed, together with calculations of theoreti- 
cal and actual values provide indications that SA 
will perform well and provide substantial advan- 
tages over present treatment. By adding approxi- 
mately 24 mg/L of alum and discontinuing the 
feeding of caustic soda the following occurred: (1) 
70% decrease in the actual amount of sodium 
added to the water while maintaining necessary 
levels of pH; (2) reduction in chemical treatment 
cost of $27,000/yr for an average 6 MGD plant, 
also providing the same process performance 
during clarification and filtration; (3) reduced 
eration of sludge from the water treatment plant; 
and (4) water quality continued to be as is now 
attained, with the possible exception of color, 
which may increase slightly. SA is being success- 
fully used in both conventional coagulation-sedi- 
mentation plants and in an innovative coagulation- 
flotation plant. (Author’s abstract) 

W89-02959 


NEW DISINFECTION AGENTS FOR WATER, 
Auburn Univ., AL. 

S. D. Worley, L. J. Swango, D. E. Williams, and 
S. B. Barnela. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A188 693. 
Price codes: A04 in paper copy, AOI in microfiche. 
Annual/Final Report, September 1987. 75p, 20 * 
18 tab, 38 ref. Army Contract DAMD17-82 
2257. 


Descriptors: *Water treatment, ‘*Disinfection, 
*Chemical treatment, Water —_ control, Bac- 
teria, Organic compounds, Viruses, Halamines, 
Chlorine, Protozoa. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5F—Water Treatment and Quality Alteration 


Five new N-halamine compounds in the classes of 
oxaolidinones and imidazolidinones have been syn- 
thesized and tested as possible replacements for 
HTH (calcium hypochlorite) as military field 
water disinfectants. The primary attribute of all of 
the new compounds is great stability in water or in 
dry storage at a wide range of temperatures. The 
compounds are considerably less corrosive and less 
reactive with organic load than is free chlorine. 
The compounds are particularly effective against 
rotozoa such as Giardia lamblia and Entamoeba 
invadens; they are adequate bactericides (tested 
against Staphylococcus aureus, Shigella boydii, 
Pseudomonas aeruginosa, and Legionella pneumo- 
phila). With the exception of one of the com- 
pounds (1-bromo-3-chloro-4,4,5,5-tetrramethyl-1- 
imidazolidinone, ABC) the new N-halamines are 
poor virucides. Compound ABC, however, is com- 
petitive with free chlorine as a virucide for rota- 
virus. Compound ABC is unique in that it provides 
rapid initial disinfection from its labile bromine 
moiety and stable, long-term disinfection from its 
chlorine moiety. It would appear to be the best 
new compound for military water disinfection de- 
veloped in this investigation. Mixtures of the vari- 
ous compounds should also prove to be effective 
disinfectants. (Author’s abstract) 
W89-02970 


ECONOMIC EVALUATION OF AIR STRIP- 
PING TO REMOVE VOLATILE ORGANIC 
COMPOUNDS FROM WATER, 

Construction Engineering Research Lab. (Army), 
Champaign, IL. 

H. H. Zaghloul, R. O. Ball, and S. W. Maloney. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as AD-A190 376. 
Price codes: A04 in paper copy, AO1 in microfiche. 
USA-CERL Technical Report N-87/23, Decem- 
ber 1987. 53p, 6 fig, 2 tab, 14 ref, 2 append. 


Descriptors: *Economic evaluation, *Water treat- 
ment, *Air stripping, *Volatile organic com- 
pounds, Costs, Maintenance, Economic aspects, 
Wastewater treatment facilities. 


This report documents the results of a study con- 
ducted to provide a basis for estimating the costs of 
installing and using air stripping to remove volatile 
organic compounds (VOCs) from water. The air- 
stripping technology was found to be a very eco- 
nomical and efficient method for contaminant re- 
moval. The technology is simple, relatively inex- 
pensive to install, and has low labor and mainte- 
nance requirements. VOC removal rates range 
from 90% to 99.99%. Estimated costs, in terms of 
percentage of total production costs, were found to 
be 40% for capital costs, 50% for operational 
costs, and 10% for maintenance costs, according to 
literature sources. Results of a survey conducted 
during this study generally agree with these per- 
centages, except that maintenance costs reported 
on the survey were lower due to the highly auto- 
mated nature of new installations. (Author’s ab- 
stract) 
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APPENDICITIS EPIDEMIC FOLLOWING IN- 
—_—— OF PIPED WATER TO ANGLE- 
Southampton General Hospital (England). 

D. J. P. Barker, J. A. Morris, S. J. Simmonds, and 
R. H. P. Oliver. 


Journal of Epidemiology and Community Health 
JECHDR, Vol. 42, No. 2, p 144-148, June 1988. 1 
fig, 3 tab, 10 ref. 


Descriptors: *Domestic water, *Public health, 
*Enteric bacteria, *Human pathology, *Water con- 
veyance, *England, Potable water, Appendicits. 


The Public Health Acts in the late 19th Century 
have been inconclusively linked with the steep rise 
in Britain’s rate of appendicitis at the beginning of 
this century. Improvements in hygiene resulting 
from improved sanitation systems greatly reduced 
exposure of young children to enteric organisms, 
demonstrated by the fall in childhood mortality 
from diarrheal disease. It has been postulated that 
this altered the response of enteric or respiratory 
infections in late childhood and adult life in such a 
way that they triggered acute appendicitis. This 
hypothesis suggests that the decline in appendicitis 
rates in Britain since the 1930s is due to reduced 
encounters with triggering infections as a result of 
continued improvements in hygiene. This hypothe- 
sis was tested by analyzing an epidemic of appendi- 
citis in Anglesey, North Wales, 30 years ago, after 
piped water supplies and the consequent domestic 
hot water systems were introduced there. The 
outbreak occurred while appendicitis rates were 
falling elsewhere in Britain. Records of houses in 
England and Wales having piped water, water 
closets, hot water systems, and fixed baths, taken 
during decennial concensus in 1951, 1961, and 
1971, were used for data as were the addresses of 
those undergoing appendectomy at three Anglesey 
hospitals. Age-sex standardized appendicitis rates 
for Anglesey in 1978-82 were obtained from Hospi- 
tal Activity Analysis data. From the results, it was 
concluded that the rise and fall of appendicitis 
rates in Anglesey during the past 50 years is evi- 
dence that epidemics of the disease result from the 
introduction of modern hygiene practices, of 
which domestic hot water systems and fixed baths 
are important components. The magnitude and du- 
ration of the epidemic will depend on the speed 
with which the transition to full ‘western’ hygiene 
is effected. (Friedmann-PTT) 
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STUDIES OF PERMEATION OF GASES WITH 
DISINFECTING ACTION ACROSS POLYMER 
BARRIERS, 

Hoelzle and Chelius G.m.b.H., Neu-Isenburg (Ger- 
many, F.R.). 

A. Affonso. 

Zeitschrift fuer Wasser - und Abwasser Forschung 
21ZWAGAQ, Vol. 21, No. 4, p 144-148, August 
1988. 8 fig, 1 tab, 6 ref. 


Descriptors: *Water treatment, *Physiochemical 
properties, *Membrane processes, *Permeability, 
*Disinfection, Chlorine, Chemical reactions, Oxi- 
dation-reduction potential, Barriers, Chemical 
properties. 


The physico-chemical phenomena that take place 
on the surface of a polymer barrier (polyethylene) 
when a disinfection gas (chlorine) permeates across 
it has been studied. A cartridge marketed under the 
name ‘DIFFU-MAX’ was investigated. The car- 
tridge is meant for the disinfection of limited 
amounts of water and works on the principle of 
permeation of hypochlorous acid. Results showed 
an unusually high redox potential (1000 mV) meas- 
ured at the surface of the cartridge. A standard 
suspension of Pseudomonas aeruginosa made to 
stream over the surface showed a 100% kill at flow 
rates of 4-6 ml/min. The cartridge diffused 5-20 mg 
of hypochlorous acid acid over a long period of 
time (80 days). Proof that only hypochlorous acid 
permeates across the polymer of the cartridge was 
obtained by NMR and EIR spectral analysis of a 
small amount of water, kept in permanent contact 
with an activated cartridge for several days. Fur- 
ther work with other gases is in progress. (Au- 
thor’s abstract) 
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YOU AND YOUR DRINKING WATER: 
HEALTH IMPLICATIONS FOR THE USE OF 
CATION EXCHANGE WATER SOFTENERS, 

North Dakota Univ., Grand Forks. School of 


Medicine. 
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Journal of Clinical Pharmacology JCPCBR, Vol. 
28, No. 8, p 683-690, 1988. 1 fig, 6 tab, 37 ref. 


Descriptors: *Drinking water, *Water softening, 
*Public health, Water quality, Sodium, Calcium, 
Magnesium, Cation exchange. 


Home use of water softeners has greatly increased 
in the past decades, with an estimated 12-13 million 
home water softeners in operation in the USA. 
Almost all of the water softeners for home use are 
of the cation exchange variety, the most common 
of which employs sodium as the exchange cation. 
The fact that these softeners require periodic addi- 
tion of sodium chloride for efficient operation, as 
well as removing calcium and magnesium from the 
water, has raised concerns for the health implica- 
tions of these water softeners. Epidemiological 
studies have found an association between soft 
water and coronary heart disease. Higher inci- 
dence of arterial hypertension has been linked to 
consumption of water with naturally high sodium 
content or use of water treated by home water 
softeners compared with water of low sodium con- 
tent. The removal of calcium from the drinking 
water also has health implications in view of the 
incidence of osteoporosis in subjects with dietary 
calcium deficiency, and the fact that increased 
calcium intake has been shown to lower blood 
pressure. Studies have also found a significantly 
lower myocardial magnesium concentration and 
higher mortality from sudden death in residents of 
soft water areas compared to those from hard 
water areas, which indicates that removal of mag- 
nesium by water softener treatment may have im- 
portant nutritional consequences. As more empha- 
sis is being placed on water quality in patients on 
restricted sodium intake, recommendations are pre- 
sented for avoiding the high sodium in water 
caused by the use of cation exchange softeners. 
These include plumbing modifications which will 
bypass the cooking and drinking water supply to 
the kitchen prior to softening, or attaching the 
water softener to the hot water supply only, so 
that cold water used for cooking and drinking will 
bypass the softener. The use of substitute bottled 
water and soft drinks for cooking and drinking is 
also discussed. (Author’s abstract) 
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UTILIZATION OF BIOLOGICAL METHODS 
IN GROUNDWATER TREATMENT, 

Kuopio Water District Office (Finland). 

E. Malkki. 

Water Science and Technology WSTED4, Vol. 
20, No. 3, p 129-132, 1988. 3 ref. 


Descriptors: *Groundwater, *Water treatment, 
*Biological treatment, Iron, Manganese, Nitrate, 
Nitrogen removal. 


Biological water treatment has been used for more 
than a century. The processes involved, however, 
have not been optimally utilized, since knowledge 
about their character and significance has been 
insufficient. As conventional water purification 
techniques developed, the use of biological proc- 
esses remained in the background until a few dec- 
ades ago. However, at the moment several biologi- 
cal treatment methods are in use to remove iron 
and manganese from groundwater, and the future 
looks promising. The same methods can be used to 
improve numerous other water quality parameters, 
e.g. to oxidize reduced nitrogen compounds into 
nitrates. Biological removal of nitrate, too, will be 
a future water treatment method. (Author’s ab- 
stract) 
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TREATMENT OF GROUNDWATER WITH 
SLOW SAND FILTRATION, 

National Board of Waters, Helsinki (Finland). 

T. Hatva. 

Water Science and Technology WSTED4, Vol. 
20, No. 3, p 141-147, 1988. 2 fig, 3 tab, 17 ref. 





Descriptors: *Biofiltration, “Groundwater, *Water 
treatment, *Sand filters, *Biological treatment, 
Iron, Manganese, Ammonium, Pilot plants. 


The purification process and techniques of the 
slow sand filtration method for treatment of 
groundwater was studied on the basis of pilot plant 
and full scale tests and studies of waterworks, to 
obtain guidelines for construction and mainte- 
nance. The purification process consists in general 
of two principal phases, i.e. pre-treatment and slow 
sand filtration. Both are biological filters. The main 
purpose of the pre-treatment is to reduce the iron 
content of raw water, in order to slow down the 
clogging of the slow sand filters. Different types of 
biofilters have proved very effective in the pre- 
treatment phase, with reduction of total iron from 
50% to over 80%. During the treatment, the oxi- 
dation reduction conditions gradually change, be- 
coming suitable for chemical and biological pre- 
cipitation of iron, manganese and for oxidation of 
ammonium. Suitable environmental conditions are 
crucial in the oxidation of manganese and ammoni- 
um which, according to these studies, mainly 
occurs at the end of the process. Low water tem- 
perature in winter does not seen to prevent the 
biological activities connected with the removal of 
iron, manganese and ammonium, the chief proper- 
ties necessitating treatment of groundwater in Fin- 
land. (Author’s abstract) 
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VYREDOX AND NITREDOX METHODS OF IN 
SITU TREATMENT OF GROUNDWATER, 
Technion - Israel Inst. of Tech., Haifa. 

C. Braester, and R. Martinell. 

Water Science and ey y WSTED4, Vol. 
20, No. 3, p 149-163, 1988. 9 fig, 3 tab, 5 ref. 


Descriptors: *Groundwater, *Water treatment, 
*Biological treatment, ‘Oxidation process, 
*Wastewater treatment, *Biological wastewater 
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Iron, Manganese, Nitrates, Nitrites, Hydrocarbons, 
Injection wells. 


During the past two decades, alternatives to the 
traditional method of treating groundwater in fil- 
ters have been developed. most common 
problem regarding groundwater is the high con- 
tent of iron and manganese, which can be reduced 
by the VYREDOX method. In some areas there 
are also severe problems with pollution by hydro- 
carbons and nitrate. A modification of the VYRE- 
DOX method, known as the NITREDOX method, 
can be used for hydrocarbon and nitrate treatment. 
In both methods water from a chemical or biologi- 
cal treatment plant is introduced into the aquifer 
using injection wells. The chemistry of the ground- 
water is thus modified. The VYREDOX< idea is to 
compensate for the lack of oxygen in groundwater 
rich in iron and manganese, and thus to turn the 
balance of the chemical system in the aquifer 
toward the oxidative side. Today there are more 
than a hundred VYREDOX plants in more than 
ten countries. NITREDOX is an in-situ denitrifica- 
tion method which, with the help of naturally- 
existing microorganisms, reduces nitrate and nitrite 
to an acceptable level. Today there are several 
NITREDOX plants on line and, due to severe 
nitrate and nitrite pollution problems, it appears 
there will be an important need for this method in 
the future. Problems that have occurred in connec- 
tion with these methods are of the following kinds: 
(A) Unsatisfactory dimensioning and construction 
of wells; (B) shortage of injection water; (C) mis- 
takes in plant operation; and (D) Imperfect loca- 
tion of injection wells. These problems have been 
eliminated without any extensive repercussions. 
(See also W89-03092) (Sand-PTT) 
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MODELLING OF FLOW AND TRANSPORT 
PROCESSES IN VYREDOX AND NITREDOX 
SUBSURFACE TREATMENT PLANTS, 
Technion - Israel Inst. of Tech., Haifa. 

C. Braester, and R. Martinell. 

Water Science and Technology WSTED4, Vol. 
20, No. 3, p 165-172, 1988. 2 ref 
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WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Water Treatment and Quality Alteration—Group 5F 


dox method, Nitredox method, Iron, Manganese, 
Nitrates, Nitrites, Injection wells, Model studies. 


Vyredox plants are designed for in situ removal of 
iron and/or manganese, while Nitredox plants are 
designed for in situ removal of nitrates and nitrites. 
Both methods make use of bacteriological process- 
es. A typical unit of a Vyredox plant comprises 
several injection wells, through which degassed 
aerated water is injected into the aquifer and a 
pumping well through which water, partly free of 
iron or manganese, is abstracted. A typical Nitre- 
dox plant comprises a number of injection-pump- 
ing wells located on the circumference of two 
concentric circles and a pumping well in the center 
through which water, partly free of nitrates and 
iron and/or manganese, is produced. Water with 
the carbon nutrient is injected through the wells 
located on the outer circle, while the wells located 
on the inner circle play the role of the Vyredox 
injection wells. The Nitredox process is associated 
with the formation of nitrogen, which is removed 
through the wells located on the inner circle. Vyr- 
edox and Nitredox processes include flow phenom- 
ena, transport, chemical reactions and bacteriologi- 
cal processes. These phenomena are described and 
formulated mathematically as a first step in the 
mathematical modeling of such processes. (See also 
W89-03091) (Author’s abstract) 
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BIOTECHNOLOGY FOR MANGANESE RE- 
MOVAL FROM GROUNDWATER, 

Research and Design Inst. of Public Works and 
Utilities, Sofia (Bulgaria). 

T. Peitchev, and V. Semov. 

Water Science and Technology WSTED4, Vol. 
20, No. 3, p 173-178, 1988. 1 fig, 1 tab, 7 ref. 


Descriptors: *Groundwater, *Water treatment, 
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This paper presents the results of investigations 
into the purification of river terrace groundwaters 
containing manganese up to 3 mg/l. If manganese 
is present in the terrace waters, it is always accom- 
panied by manganese oxidizing bacteria. Based on 
this, a process was developed for the biological 
removal of manganese without the use of chemical 
reagents. This biomanganese process has a high 
efficiency and reliability under the following con- 
ditions: (1) the raw water must contain manganese- 
oxidizing bacteria; (2) the water must contain a 
sufficient quantity of dissolved oxygen and nutrient 
elements; (3) the water must be filtered through 
manganese-covered ‘black sand’; (4) filter flushing 
must be carried out with water which does not 
contain bactericidal substances; (5) the flushing 
wastewater must be settled first, and then recycled 
for repeated flushing; and (6) filter loading with 
divalent manganese ion must not reach the oxida- 
tion-capacity limit of the filter. The technology 
was implemented under operational conditions in 
1982, and has given stable treatment to date. (Sand- 


PTT) 
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BIOLOGICAL TREATMENT OF GROUND- 
WATER IN BASINS WITH FLOATING FIL- 
TERS: I. TEST ARRANGEMENTS AND GEN- 
ERAL RESULTS, 

Kuopio Water District Office (Finland). 

E. Malkki. 

Water Science and Technology WSTED4, Vol. 
20, No. 3, p 179-184, 1988. 2 fig, 1 tab, 5 ref. 
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This study describes the biological treatment of 
groundwater, in particular the removal of iron and 
manganese in basins primarily equipped with float- 
ing coarse-grained filters that constitute the pre- 
treatment unit. In this unit, which complements the 
sand filter and is actually the principal treatment 
unit, water flows recurrently through the floating 
filter and through the boundary surface between 
air and water. This promotes chemical oxidation, 


creates favorable conditions for biological activity 
and accelerates the sedimentation of the precipitate 
on the bottom of the basins. In the pre-treatment 
unit the precipitation process for iron in the differ- 
ent test plants started effectively within 1 to 5 
months, with an 82-95% reduction of iron; 0-83% 
of the manganese was reduced, but at some of the 
plants this time was insufficient to start the precipi- 
tation process. After the sand filtration unit iron 
was almost totally removed and at three test plant 
the manganese reduction was at least . The 
groundwater treatment result is influenced in 
decisive way by technical arrangements the 
physicochemical and microbiological i the 
raw water. (See also W89-03095) (Author’s ab- 
stract) 
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BIOLOGICAL GROUNDWATER DENITRIFI- 
CATION: LABORATORY STUDIES, 
Ben-Gurion Univ. of the Negev, Sde Boker 


M. I. M. Soares, S. Belkin, and A. Abeliovich. 
Water Science and Techno! WSTED4, Vol. 
20, No. 3, p 189-195, 1988. 6 fig, 1 tab, 10 ref. 
National Council for Research and Development, 
Israel, Grant No. WT 573/369 and E: Eco- 
nomic Community Grant No. 2637186. 


Descriptors: *Groundwater, *Water treatment, 
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Papen 9 a studies were conducted 
ina column using sucrose as a biodegradable 
carbon source. The denitrification capacity of the 
system was followed for more than a year. Column 
efficiency was dependent on the flow rate and on 
the carbon to nitrogen ratio in the treated water. 
After a few months of operation, visible accumula- 
tion of gas in the active zone was accompanied by 
a marked decrease in column ility. 
Vacuum treatment restored ility to its 
original level; only partial recovery was achieved 
by simply allowing the slow natural release of gas. 
Under the conditions tested, clogging may have 
resulted from the accumulation of microbiological- 
ly produced gas. (Author’s abstract) 
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EXTENDED PERIOD SIMULATION OF 
WATER SYSTEMS -- DIRECT SOLUTION, 
Visvesvaraya Regional Coll. of Engineering, 
Nagpur (India). Dept. of Civil Engineering. 

P. R. Bhave. 

Journal of Environmental Engineering (ASCE) 
JOEDDU, Vol. 114, No. 5, p 1146-1159, October 
1988. 3 fig, 10 tab, append. 
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Extended period simulation or dynamic analysis of 
water distributions systems helps in their proper 
operation by checking whether the flow rates are 
maintained at adequate pressures at all nodes and 
whether the storage properly balances the supply 
and distribution. A direct procedure is developed 
and illustrated for such dynamic analysis. The pro- 
cedure can be applied to formulate discharge in 
pipe-, change in discharge-, or head at node equa- 
tions and therefore dynamic analysis can be direct- 
ly obtained by the usual linear theory, or by the 
Newton-Raphson of Hardy Cross methods of static 
network analysis. The available computer pro- 
grams based on any of these methods can be used, 
with minor modifications, for carrying out dynam- 
ic analysis of water-distribution systems. (Author’s 
abstract) 
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tration, Polyphosphates, Chemical treatment. 


For small communities, iron removal from ground- 
water supplies by conventional methods is some- 
times cost prohibitive. An experimental investiga- 
tion was conducted to determine the effectiveness 
of sequestering this iron by polyphosphate addition 
while providing the necessary disinfection through 
chlorine addition. Iron sequestration by polyphos- 
phate was found favorable to no iron treatment. 
The presence of calcium in the groundwater 
models inhibited treatment effectiveness. The poly- 
phosphate sequestrant should be added to the 
groundwater before the addition of chlorine but 
simultaneous addition was nearly as successful. 
The commercial polyphosphates analyzed were 
not found to depolymerize significantly at 18 C 
during typical drinking water supply storage time 
periods. Treatment was better with the polyphos- 
phate product containing a higher percentage of 
polyphosphate product containing a higher per- 
centage of polyphosphate relative to total phos- 
phorus. Ultrafiltration results suggest that much if 
not all the sequestered iron is in colloidal or poly- 
meric form. (Author’s abstract) 
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KINETICS OF LOW SOLIDS BIO-DENITRIFI- 
CATION OF WATER SUPPLIES, 
Nebraska Univ.-Lincoln. Dept. of Civil Engineer- 


ing. 

Y. W. Lee, and M. F. Dahab. 

Journal - Water Pollution Control Federation 
JWPFAS, Vol. 60, No. 10, p 1857-1861, October 
1988. 7 fig, 1 tab, 20 ref. 


Descriptors: *Kinetics, *Denitrification, *Water 
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*Mathematical models, Packed beds, Substrates. 


The potential of biological denitrification using 
packed-bed reactors for nitrate removal from con- 
taminated potential drinking water supplies with 
high nitrate concentrations was investigated. Based 
on experiment results, a simplified kinetic model 
can be used to approximate the substrate utilization 
rate in attached biofilms for low solids denitrifica- 
tion systems. This conclusion is based on the as- 
sumption that the biofilm is fully penetrable by the 
substrate and that mixing or intimate contact is 
provided between the biofilm and the substrate in 
the bulk solution. Data collected in batch denitrifi- 
cation experiments using both suspended and at- 
tached biomass agreed with the proposed relation- 
ship. However, it seems that the biofilm was prob- 
ably less than fully penetrable. Based on solids 
accumulation data, the primary workhorses of 
static-bed reactors seem to be the free biomass 
suspended in the medium matrix. (Vernooy-PTT) 
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IN VITRO GENOTOXICITY OF CHLORINAT- 
ED DRINKING WATER PROCESSED FROM 
HUMUS-RICH SURFACE WATER, 

National Public Health Inst., Kuopio (Finland). 
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For primary bibliographic entry see Field 5C. 
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GEOMEMBRANE LINER REDUCES LEAK- 
AGE IN UNDERGROUND RESERVOIR, 
Cincinnati Water Works, OH. 

P. Tomes, G. Fisher, and W. Way. 

Public Works PUWOAH, Vol. 119, No. 10, p 115- 
116, September 1988. 
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The problem of the leakage of underground struc- 
tures is discussed with regard to the Eden Park 
Reservoir located in Cincinnati, Ohio. Over a 20- 
year period, the water works department attempt- 
ed to apply new technologies in an effort to curb 
the leak loss rate, while at the same time keeping 


an important finished water storage facility in serv- 
ice. The solution came in the form of lining the 
reservoir with a flexible geomembrane. Three seal- 
ing alternatives were examined: (1) a concrete 
overlay; (2) an adhered membrane applied as a 
liquid; and (3) a loose-laid geomembrane system. 
The geomembrane material was chosen, in part, 
because of its documented resistance to moisture 
and oxidation and its ability to remain flexible over 
a wide range of temperature. Because there was 
concern for the types of solvents used in the bond- 
ing agents of adhesives used, water quality tests 
were performed. Results of the tests showed that 
organic levels varied between suppliers but when 
seam samples were exposed to a water bath ap- 
proximating the seam-to-water volume ratio ex- 
pected in the finished reservoir, the concentrations 
measured were well below current standards. The 
specified system adapted well to the complex and 
tedious installation requirements and ultimately 
yielded a successful project. Based on these results, 
the Cincinnati Water Works is proceeding with 
plans to line another large potable water storage 
facility that should net the department even great- 
er savings. (Miller-PTT) 

W89-03281 


HALAMINE WATER DISINFECTANTS, 

Auburn Univ., AL. Dept. of Chemistry. 

S. D. Worley, and D. E. Williams. 

CRC Critical Reviews in Environmental Control 
CCECAU, Vol. 18, No. 2, p 133-175, 1988. 20 fig, 
14 tab, 142 ref. U.S. Army Research Medical Re- 
search and Development Command Contract 
DAMD17-82-C-2257. 


Descriptors: *Water treatment, *Disinfectants, 
*Halamines, Potable water, Giardia, Disinfection, 
Performance evaluation, Cooling towers, Air con- 
ditioning, Swimming pools. 


The development of a new general purpose water 
disinfectant is discussed with particular emphasis 
on N-halamines. An N-halamine can be defined as 
a compound containing one or more nitrogen- 
halogen covalent bonds which liberates positive 
halogen in water. Several new organic N-hala- 
mines which have excellent potential as stable, 
broad-spectrum water biocides are discussed. For 
long-term disinfection applications for which sta- 
bility is more important than brief contact time and 
noncorrosive biocides are required (cooling 
towers, air conditioning, hot tubs), different struc- 
tures of N-halo oxazolidinone and N,N’-dihaloimi- 
dazolidinone (compounds I) disinfectants show 
great promise, with different specific applications 
for the different compounds. All of the new com- 
pounds are effective against Giardia lamblia and 
thus may be useful for disinfection of potable water 
in remote locations such as campgrounds. Howev- 
er, additional toxicity data on the new compounds 
are required before their commercial potential can 
be realized. (Miller-PTT) 

W89-03285 


CONCENTRATION OF MYCOBACTERIUM 
AVIUM BY HOSPITAL HOT WATER SYS- 
TEMS, 

Harvard Medical School, Boston, MA. Dept. of 
Anaesthesia. 

For primary bibliographic entry see Field 5B. 
W89-03304 


SEWAGE HARDNESS AND MORTALITY 
FROM CANCER AND CARDIOVASCULAR 
DISEASE, 

Morehouse School of Medicine, Atlanta, GA. 
Dept. of Community Health/Preventive Medicine. 
For primary bibliographic entry see Field 5D. 
W89-03309 


DEGRADATION OF BROMOFORM AND 
CHLORODIBROMOMETHANE IN A CATA- 
LYZED H2-WATER SYSTEM, 

Harbor Branch Oceanographic Institution, Inc., 
Fort Pierce, FL. 

For primary bibliographic entry see Field 2K. 
W89-03311 


TREATMENT OF POTABLE WATER FROM 
SEOUL, KOREA BY FLOTATION, FILTRA- 
TION AND ADSORPTION, 

Krofta Engineering Corp., Lenox, MA. 

M. Krofta, and L. K. Wang. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-200530. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Technical Report No. LIR/03-85/123, March 
1985. 23p. 1 fig, 4 tab, 14 ref, append. Krofta 
Engineering Corp. Grant J8503-42. 


Descriptors: *Water treatment, *Potable water, 
*Seoul, *Flotation, ‘Filtration, *Adsorption, 
*Korea, Sandfloat, Chemical treatment, Turbidity, 
Alum, Sodium aluminate, Granular activated 
carbon, Chemical oxygen demand, Biological 
oxygen demand, Organic compounds. 


An innovative Sandfloat process system consisting 
of chemical feeding, dissolved air flotation, filtra- 
tion and disinfection has been demonstrated to be 
feasible for potable water treatment in Korea by 
laboratory bench-scale tests. Higher than 90% of 
turbidity removal can be easily achieved when 
alum, sodium aluminate and anionic polyelectro- 
lyte are used as the coagulants. The backwash 
wastewater is recycled to the intake unit; thus the 
entire system produces no wastewater except the 
highly concentrated scum from the top of the 
flotation unit. The Sandfloat effluent meets the 
U.S. EPA Drinking Water Standards on pH, tur- 
bidity, color, total coliform, and heavy metals. 
Additional treatments by granular activated carbon 
and chlorination guarantee satisfactory removal of 
residual COD, BOD, THM formation potential, 
foaming agent and bacteria. Both the capital and 
annual operation and maintenance costs of the 
newly developed Sandfloat-GAC process system 
are much lower than that of a conventional water 
purification system consisting of chemical feeding, 
rapid mixing, flocculation, sedimentation, gravity 
filtration, granular activated carbon, and disinfec- 
tion. The new system is small and compact, and is 
particularly useful for treatment plants with limited 
land space. Recycling of filter backwash 
wastewater for reproduction of drinking water is a 
very promising approach for pollution control and 
water conservation. (Author’s abstract) 

W89-03319 
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PATAPSCO WASTEWATER TREATMENT 
PLANT TOXICITY REDUCTION EVALUA- 
TION, 

Engineering-Science, Fairfax, VA. 

For primary bibliographic entry see Field 5D. 
W89-02300 


MONITORING, RESEARCH, AND MANAGE- 
MENT: INTEGRATION FOR DECISIONMAK- 
ING IN COASTAL MARINE ENVIRONMENTS, 
National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. Ocean Assessments Div. 

For primary bibliographic entry see Field 5A. 
W89-02323 


IMPLICATIONS OF THE CLEAN WATER ACT 
AND SAFE DRINKING WATER ACT LEGISLA- 
TION FOR SOUTHWESTERN INDIAN 
TRIBES: WATER-QUALITY MANAGEMENT 
AND INDIAN SELF DETERMINATION, 

Bureau of Indian Affairs, Albuquerque, NM. Albu- 
querque Area Office. 

J. G. Wells. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 31- 
44. 


Descriptors: *Indian tribes, *Water rights, *Water 
quality, *Water supply systems, *Water law, 
*Clean Water Act, *Safe Drinking Water Act, 
Aquifers, Water resources development, Political 
aspects, Groundwater. 


The concepts of Indian water-quality management 
include the identification of ground and surface 





water sources, the measurement and recording of 
water-quality information, establishment of water- 
quality standards, issuance of permits to control 
water uses and quantity and quality, development 
of water codes, the creation of an Indian water 
management agency to administer codes and par- 
ticipate in their enforcement, an“ also funding and 
assistance sources including trib.. Federal, State, 
and local sources. The Clean Water Act and Safe 
Drinking Water Act amendments have created an 
avenue whereby recognized Indian tribes can par- 
ticipate in their own water management thus 
achieving some self-determination. But the Acts do 
not recognize the variety of Indian nations and 
unique governmental structures that are different 
from most state governments. The EPA is recog- 
nizing these tribal issues now and developing regu- 
lations which provide some flexibility for the tribal 
programs. Strategies have been developed by the 
EPA and are recognized as the CWA and SDWA 
regulations are published. Strategies have also been 
developed by the Indian Health Service and 
Bureau of Indian Affairs whose trust responsibil- 
ities have included data gathering and data man- 
agement for a wide variety of water-quality issues 
and by other government agencies in their willing- 
ness to share data and technical expertise. The new 
regulations, Federal funding and assistance, state 
and local assistance, and the tribes’ developed 
water management programs (perhaps with an 
Indian water management agency) will result in 
the eventual tribal self-determination of their water 
management programs. (See also W89-02331) (Al- 
exander- 

W89-02334 


IMPACTS OF RECHARGE LEGISLATION ON 

GROUNDWATER MANAGEMENT IN ARIZO- 
A. 

Arizona Dept. of Environmental Quality, Phoenix. 

For primary bibliographic entry see Field 4B. 

W89-02336 


DRY WELLS - SOLUTION OR POLLUTION: 
AN ARIZONA STATUS REPORT, 

Arizona Dept. of Environmental Quality, Phoenix. 
For primary bibliographic entry see Field 5B. 
W89-02338 


IMPACT OF THE NEWPORT-INGLEWOOD 
STRUCTURAL ZONE ON HYDROGEOLOGIC 
MITIGATION EFFORTS: LOS ANGELES 
BASIN, CALIFORNIA, 

Engineering Enterprises, Inc., Long Beach, CA. 
For primary bibliographic entry see Field 2F. 
W89-02342 


ROLE OF AQUIFER TESTING IN DESIGN OF 
CONSTANT-HEAD EXTRACTION SYSTEMS, 
Pacific Environmental Group, Inc., Santa Clara, 
CA 


For primary bibliographic entry see Field 7B. 
W89-02346 


IN-SITU HYDROCARBON 
CASE STUDY, 

Converse Environmental Consultants California, 
Pasadena. 

E. W. Fall, and W. E. Pickens. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 415- 
437, 10 fig, 4 ref. 


EXTRACTION, A 


Descriptors: *In situ extraction, *Hydrocarbons, 
*Cleanup, *Water pollution treatment, *Gasoline, 
*Groundwater pollution, Groundwater monitor- 
ing, Design criteria, Design standards, Infiltration, 
Organic compounds, Biodegradation. 


Vacuum extraction technology is being used suc- 
cessfully to strip hydrocarbon contaminants from 
vadose zone soils at the site of an underground 
gasoline spill in Burbank, California. System design 
employs several vacuum extraction wells and pe- 
rimeter air infiltration wells to stimulate subsurface 
air flow and volatilize hydrocarbon contaminants. 
Aboveground treatment equipment, consisting of a 
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thermal combustor and catalytic oxidizer, converts 
recovered vapors to non-hazardous substances. 
System operation has progressed daily since June 
1987. Monitoring of flow rate and contaminant 
concentrations in the vacuum line indicates that 
approximately 1600 gallons were recovered during 
the first 221 hours of operation. Additional moni- 
toring data from 30 soil-gas piezometers confirms 
that in-situ hydrocarbon concentrations are declin- 
ing. Reduced oxygen levels and elevated concen- 
trations of carbon dioxide in soil-gas samples sug- 
gest that subsurface air flow is promoting bacterial 
growth in soils further accelerating site cleanup. 
To date system performance has met or exceeded 
design estimates. Current projection is that full site 
mitigation may be accomplished within one year. 
(See also W89-02331) (Author’s abstract) 
W89-02354 


PERMEABLE BARRIERS: A NEW ALTERNA- 
TIVE FOR TREATMENT OF CONTAMINATED 
GROUND WATERS, 
New Mexico Univ., Albuquerque. Dept. of Civil 
Engineering. 

. M. Thomson, and S. P. Shelton. 
IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 441- 
453, 4 fig, 2 tab, 14 ref. 


Descriptors: *Water pollution treatment, *Permea- 
ble barriers, *Membrane processes, *Groundwater 
pollution, Groundwater monitoring, Biodegrada- 
tion. 


Management of groundwater contamination prob- 
lems have two fundamental objectives. First is 
containment of the pollutants. Conventional con- 
tainment technology is based on the use of either 
physical barriers or hydraulic containment using 
well systems to limit contaminant migration. The 
second objective is removal or destruction of the 
contaminant and restoration of groundwater qual- 
ity. Current treatment technologies for polluted 
groundwater are limited to treatment of the water 
at the surface, followed by reinjection or surface 
disposal. In-place biodegradation methods appear 
promising for some organic contaminants, howev- 
er, these methods are still experimental. A pro- 
posed method is proposed which involves develop- 
ment of barriers which are permeable to ground- 
water but limit contaminant migration. These bar- 
riers achieve the dual goals of containment and 
treatment of the contaminated groundwater. Two 
general types of barriers are possible. First, in 
shallow aquifers trench-based barriers may be con- 
structed in the flow path of the contaminated 
groundwater. Media placed in the trench might 
include adsorbents, ion exchange materials, or mi- 
crobial growth media to enhance pollutant degra- 
dation. Well-based barriers would be used in 
deeper systems and would consist of injection 
wells in which the chemical characteristics but not 
the hydraulic characteristics of the aquifer were 
altered. An example might be injection of microbi- 
al growth media to en biodegradation. De- 
velopment of the trench-based barrier concept is 
discussed. Examples are presented of active and 
passive containment and treatment alternatives. 
(See also W89-02331) (Author’s abstract) 
W89-02355 


USE OF WELL PACKERS TO CONTROL TCE 
AND PCE CONTAMINANTS, 

Los Angeles City Dept. of Water and Power, CA. 
G. Coufal, R. Nagel, and P. Rogalsky. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 455- 
477, 9 fig, 4 tab, 5 ref. 


Descriptors: *California, *Water pollution treat- 
ment, *Well packers, *Los Angeles, *Chlorinated 
hydrocarbons, *Drinking water, *Groundwater 
pollution, Groundwater monitoring, Organic com- 
pounds, Hydrocarbons, Aquifers, Path of pollut- 
ants. 


Organic contaminants were discovered in Los An- 


geles’ wells in early 1980. Since that time, trichlor- 
oethylene (TCE) and/or  tetrachloroethylene 
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(PCE) contaminants have been found in 39 of Los 
Angeles’ 75 production wells in concentrations 
greater than limits set by the California State De- 
partment of Health Services. About 10 of the 39 
wells can be used by blending water containing 
little or no TCE and/or PCE. The remaining wells 
have been placed out of service. Options consid- 
ered in order to place these wells back in service 
included treatment of the contaminated water and 
pumping from the lower portion of the aquifer. 
The second option is discussed. After previous 
tests indicated "chat the highest concentrations of 
TCE and PCE were restricted to the upper portion 
of the aquifer, well packers were installed in a zone 
of low permeability in 14 wells in the North Holly- 
wood area of the San Fernando Valley in an 
attempt to restrict the vertical movement of 
groundwater containing high levels of — 
contaminants (TCE and PCE) from the u 

tion of the aquifer to the lower portion of the wel well 
and subsequent pump intake. Results varied de- 
pending on localized conditions at each well. (See 
also W89-02331) (Author’s abstract) 

W89-02356 


DESIGN AND CONSTRUCTION OF A SUB- 
SURFACE GASOLINE RECOVERY SYSTEM 
WESTMINSTER, COLORADO, 

Chen and Associates, Denver, CO. 

D. R. Ganser, and R. J. Tocher. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 479- 
486, 4 fig. 


Descriptors: *Colorado, *Water pollution treat- 
ment, *Gasoline, *Groundwater pollution, *Moni- 
toring wells, Organic compounds, Hydrocarbons, 
Hydraulic conductivity, Infiltration, Design stand- 
ards, Aquifers. 


The loss of up to 100,000 gallons of gasoline from a 
recently constructed fueling system at the West- 
minster Service Center was discovered in the 
summer of 1986. Immediate recovery measures 
were initiated along with the complete delineation 
of the gasoline plume using soil-gas and standard 
monitoring well techniques. The gasoline plume 
was found to be floating on top the groundwater 
table which was located within the Denver Forma- 
tion consisting of interbedded claystones and sand- 
stones. Efficient product recovery using wells was 
not deemed feasible due to the relatively low hy- 
draulic conductivity of the Denver Formation and 
discontinuous nature of the sandstone lenses. As a 
result an infiltration or interceptor trench was in- 
stalled at the down gradient limit of the gasoline 
plume in addition to recovery wells located near 
the source. The wells were designed to enhance 
product recovery during the early stages of system 
operation. The recovery system consisted of a total 
fluids pumping system operated by compressed air, 
an above groundwater separator, a product recov- 
ery tank and associated controls and monitors. The 
system has been operated for approximately 1 year, 
recovering nearly 30,000 gallons of product which 
is being reused by the City of Westminster. (See 
also W89-02331) (Author’s abstract) 

W89-02357 


ADVANTAGES OF SUCTION LIFT HYDRO- 
CARBON RECOVERY SYSTEMS: APPLICA- 
TION AT THREE HYDROGEOLOGIC ENVI- 
RONMENTS IN CALIFORNIA, 

Engineering Enterprises, Inc., Long Beach, CA. 
E. C. Henry, D. Hayes, E. A. Hodder, and S. M. 
Testa. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 487- 
503, 8 fig. 


Descriptors: *California, *Water pollution treat- 
ment, *Pumping, *Suction lift recovery systems, 
*Hydrocarbons, *Organic compounds, *Ground- 
water pollution, Wells, Aquifers. 


Suction lift pumping systems have been used suc- 
cessfully for free hydrocarbon product recovery 
from shallow water tables in three distinctly differ- 
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ent hydrogeologic environments in California. The 
one similarity of the sites is that the depth to 
affected groundwater is within the range of < 30 
feet allowable for suction lift pumping. Recovery 
wells were drilled by machine and/or hand auger 
and constructed with two to six inch diameter 
PVC casing. The pumping system consisted of 
pneumatically-driven, double-diaphragm suction- 
lift pumps manifolded to up to four recovery wells 
each. Air supply for pneumatic pump operation 
was provided by existing on-site compressors in 
each case. Sealed well heads resulted in vacuum- 
enhanced removal of product from the formation. 
Discharge from individual wells averaged from 
below 1 gpm to above 20 gpm depending upon 
aquifer characteristics. Discharge could be con- 
trolled by regulation of air supply to the pumps, 
variation in well-head vacuum and valving of 
pump discharge. Wastewater discharge was han- 
dled by existing treatment or discharge permits or 
treated with GAC prior to surface water. The 
systems are considered practical as they are eco- 
nomical, built with existing technology, installed 
easily and efficiently, and require relatively low 
operation and maintenance. A principal advantage 
is the wide range in pumping rates available such 
that the system can be installed with minimal test- 
ing of aquifer characteristics with subsequent ad- 
justment to the optimum rate for the subject for- 
mation. Other advantages include ease of installa- 
tion of additional wells and safety of air-driven 
equipment and controls at petroleum-handling fa- 
cilities. (See also W89-02331) (Author’s abstract) 
W89-02358 


IN SITU AQUIFER DENITRIFICATION: RE- 
MEDIATION OF AMMONIA AND NITRATE 
CONTAMINATED SUBSURFACE ENVIRON- 
MENTS, 

Groundwater Technology, Inc., Tempe, AZ. 

S. B. Wilson, A. Levine, and J. E. Goetz. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 507- 
520, 5 fig, 1 tab, 4 ref. 


Descriptors: *Ammonia, *Nitrates, *Denitrifica- 
tion, *Fertilizers, *Water pollution treatment, *Ag- 
ricultural chemicals, *Groundwater pollution, 
*Biodegradation, *Microbial degradation, *Eco- 
nomic aspects, Performance evaluation, Drinking 
water, Aquifers. 


The amount of nitrogen fertilizers used on U.S. 
agricultural land has increased dramatically in 
recent decades prompting considerable concern 
over contamination of soils and groundwater sup- 
plies by elevated ammonia and nitrate concentra- 
tions. Recent research has indicated that nitrate 
concentrations in drinking water in excess of 10 
mg/L may cause methemoglobinemia in small chil- 
dren. With this increasing need to treat ammonia 
and nitrate tainted subsurface environments eco- 
nomically, attention is being focused on in situ 
microbial denitrification systems. A recent ammo- 
nia contamination of groundwater occurred in the 
Flood Plain Alluviums of the Albuquerque-Belen 
Basin. In an effort to design a cost effective on-site 
treatment, the feasibility of in situ bioreclamation 
was studied to stimulate microbial denitrification. 
Results of a complete feasibility and optimization 
study indicated excellent denitrification in sedi- 
ments and groundwater collected from the site. A 
decrease in ammonia concentrations from 170.0 to 
3.33 ppm was attained in 11 days time in laborato- 
ry studies. A full scale in situ treatment was de- 
signed for installation. Data generated during the 
feasibility and optimization study are presented as 
well as a general presentation of in situ microbial 
denitrification mechanisms. Design parameters of 
the full scale system are also discussed. (See also 
W89-02331) (Author’s abstract) 

W89-02359 


EFFECTS OF ACID MINE DRAINAGE ON 
GROUNDWATER QUALITY AT THE LEVIA- 
THAN SULFUR MINE, ALPINE COUNTY, 
CALIFORNIA, 

Groundwater Technology, Inc., Sacramento, CA. 
For primary bibliographic entry see Field 5C. 
W89-02363 


8TH AESF/EPA CONFERENCE ON POLLU- 
TION CONTROL FOR THE METAL FINISH- 
ING INDUSTRY. 

American Electroplaters and Surface Finishers So- 
ciety, Orlando, FL. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-208807. 
Price codes: A14 in paper copy, AO1 in microfiche. 
EPA Report No. EPA/600/9-87/012, July 1987. 
302p. Compiled by J. Howard Schumacher and 
Roger C. Wilmoth. 


Descriptors: *Conferences, *Metal-finishing 
wastes, *Water pollution control, *Wastewater 
treatment, *Waste disposal, *Water pollution pre- 
vention, Electroplating, Standards, Industrial 
wastewater, Hazardous materials, Heavy metals, 
Industrial wastes. 


The 8th Annual AESF/EPA Conference and Ex- 
hibit on Pollution Control for the Metal Finishing 
Industry was held in San Diego, California, Febru- 
ary 9, 10 and 11, 1987. The primary objective of 
this conference was to continue the dialogue estab- 
lished by the first AESF/EPA Conference in 1987 
between key members of the Agency and the metal 
finishing industry. The program featured key EPA 
representatives who explained and discussed regu- 
latory guidelines in detail; in addition, leading in- 
dustrial experts discussed industry’s efforts to ef- 
fectively address the ramifications of the EPA 
regulations. (See W89-02393 thru W89-02411) (Au- 
thor’s abstract) 

W89-02392 


HAZARDOUS WASTE RESEARCH PERTAIN- 
ING TO METAL FINISHING, 

Environmental Protection Agency, Cincinnati, 
OH. 


C. J. Dial. 

IN: 8th AESF/EPA Conference on Pollution 
Control for the Metal Finishing Industry. EPA 
Report No. EPA/600/9-87/012, July 1987. p 1-12, 
2 tab, 15 ref. 


Descriptors: *Hazardous wastes, *Metal-finishing 
wastes, *Water pollution control, *Waste disposal, 
*Water pollution prevention, Waste management, 
Recycling, Incineration, Solidification, Chemical 
treatment. 


The U.S. EPA has conducted research to evaluate 
or develop metal waste control techniques for a 
number of years. A brief description is presented of 
the more important projects that have been con- 
ducted since 1978. During the past year, work has 
centered on the performance assessment of com- 
mercial facilities treating these wastes and evalua- 
tion and development of a waste reduction audit 
procedure. Preference for the management of any 
waste stream is represented by the following hier- 
archy: waste elimination, recycle, reuse, burn as 
fuel, incineration, chemical/biological detoxifica- 
tion, volume reduction, and solidify and dispose. 
There are three parts to current research efforts: 
(1) field performance evaluations, (2) pilot tests at 
the Test and Evaluation Facility in Cincinnati, and 
(3) examination of ways to reduce wastes. Efforts 
are designed to determine acceptable ways to 
handle or treat wastes so that they may be land 
disposed. (See also W89-02392) (Lantz-PTT) 
W89-02393 


HOW CLEAN IS CLEAN. (WHAT CONSTI- 
TUTES THE CLEAN CLOSURE OF A HAZ- 
ARDOUS WASTE LAND MANAGEMENT FA- 
CILITY), 

HRP Associates, Inc., New Britain, CT. 

For primary bibliographic entry see Field 5E. 
W89-02399 


POLLUTION CONTROL USING ROOM TEM- 
PERATURE EVAPORATORS, 

Eastern Plating, Inc., Newport, TN. 

R. M. Woods. 

IN: 8th AESF/EPA Conference on Pollution 
Control for the Metal Finishing Industry. EPA 
_ No. EPA/600/9-87/012, July 1987. p 117- 


Descriptors: *Wastewater treatment, *Water pollu- 
tion control, *Evaporators, *Metal-finishing 
wastes, *Temperature, Industrial wastewater, 
Chromium, Nickel, Heavy metals, Economic as- 
pects, Closed loop systems, Performance evalua- 
tion, Sludge. 


Low-energy roum temperature evaporators have 
been added to five large automatic nickel-chrome 
plating machines to reclaim plating solutions and 
to reduce loads on a large chemical destruct 
system and lower the resulting metal hydroxide 
sludge. Room temperature evaporators offer signif- 
icant advantages over high temperature-vacuum 
evaporators in the two example plants. Much 
lower capital investment, lower operating costs, 
lower maintenance costs, and high reliability are 
the primary factors justifying their use. The effec- 
tiveness of the evaporative systems are an impor- 
tant step toward an eventual closed-loop system. 
Electrolytes include nickel, hex-chrome, and tri- 
chrome solutions. Plant 1 (3 plating machines) 
averages about one-tenth the somo. discharge 
to the public sewer, whereas plant 2 (2 plating 
machine) averages about one-fourth to one-half the 
mandated discharge limits. (See also W89-02392) 
(Lantz- 

W89-02400 


HOWARD PLATING CLEAN UP THEIR ACT 
WITH MAGNESIUM HYDROXIDE, 

Howard Plating Industries, Madison Heights, MI. 
For primary bibliographic entry see Field 5D. 
W89-02401 


WASTE WATER REDUCTION IN METAL FAB- 
RICATIONS OPERATIONS, 

Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Plant. 

For primary bibliographic entry see Field 5D. 
W89-02405 


ELECTROLYTIC RECOVERY THEORY, AP- 
PLICATION, ADVANTAGES, 

Baker Brothers/Systems, Stoughton, MA. 

For primary bibliographic entry see Field 5D. 
W89-02407 


ENVIRONMENTAL AUDITING: MANAGE- 
MENT’S KEY TO EFFECTIVE ENVIRONMEN- 
TAL COMPLIANCE, 

Mabbett, Capaccio and Associates, Inc., Cam- 
bridge, MA. 

For primary bibliographic entry see Field 6A. 
W89-02409 


SUCCESSFUL IN 
SOLVENT, 

Finish Engineering Co., Erie, PA. 

D. T. Edinger. 

IN: 8th AESF/EPA Conference on Pollution 
Control for the Metal Finishing Industry. EPA 
Report No. EPA/600/9-87/012, July 1987. p 285- 
289. 
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Descriptors: *Waste recovery, *Wastewater treat- 
ment, *Solvents, *Water pollution prevention, Dis- 
tillation, Filtration, Waste disposal, Decorating in- 
dustry, Coatings, Costs, Case studies, Degreasers. 


True solvent reclamation is achieved by distilla- 
tion, not just by mere filtering. Filtration alone 
may extend a solvent’s life for a limited time, but 
filtration cannot extend its life indefinitely. Distilla- 
tion can return cleaning solvents to their original 
performance by removing all contamination, both 
suspeaded and dissolved. Fractional distillation 
systems for breaking down solvents into their 
original components are expensive and not normal- 
ly practical or necessary for reclaiming solvent for 
cleaning purposes. Solvent recovery using simple 
batch units readily available from several manufac- 
turers. Equipment available for less than $6,000 
can recover about 15 gal/shift. Such operations 
typically require a half-hour of semi-skilled labor 
and use 7-10 cents of electricity/gallon processed. 
Case studies concerning degreasing solvents, coat- 





ing solvents, and a silk screen cleaning operation. 
(See also W89-02392) (Lantz-PTT) 
W89-02410 


CALPURNIA AND THE STRIP BARN, 

Naval Air Rework Facility, Cherry Point, NC. 
For primary bibliographic entry see Field 5D. 
W89-02411 


ANALYSIS OF AGRICULTURAL NONPOINT 
POLLUTION CONTROL OPTIONS IN THE ST. 
ALBANS BAY WATERSHED, 

Economic Research Service, Washington, DC. 
Natural Resource Economics Div. 

K. Frevert, and B. M. Crowder. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-214151. 
Price codes: A03 in paper copy, A01 in microfiche. 
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The computer model, the Agricultural Nonpoint 
Source Pollution Model (AGNPS), was used to 
estimate nutrient losses both within the St. Albans 
Bay watershed, Vermont, at the field scale and at 
the watershed outlet. The capability of AGNPS to 
evaluate problem sites within a watershed can 
assist nonpoint pollution program administrators in 
targeting beat management practices (BMPs). 
Findings included: improvements to barnyards, 
such as controlling runoff by diversion systems or 
sod buffer strips, reduced nitrogen (N) and phos- 
phorus (P) concentrations at the watershed outlet 
by as much as 7%; implemented BMPs can cause 
substantial reductions in N, P, and chemical 
oxygen demand (COD) losses during storms; farms 
located along water channels near the watershed 
outlet had a larger impact on watershed water 
quality than inland farms; the initial levels of N and 
P losses have an important effect on relative abate- 
ment costs and often are more significant in deter- 
mining relative abatement costs than the type of 
manure storage structure selected; often the mar- 
ginal cost of P loss abatement associated with 
agricultural BMPs may exceed the marginal abate- 
ment costs of removal from point sources; Long- 
term water quality improvements depend on the 
farmer as a nutrient manager; and this and similar 
models can be used for screening watersheds to 
determine which ones can attain water quality 
improvements by BMP implementation and where 
the BMP would be most effective. (Lantz-PTT) 
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BIOLOGY OF THE YELLOW PERCH IN LAKE 
SHARPE, SOUTH DAKOTA, 1964-1975, 

Fish and Wildlife Service, Pierre, SD. North Cen- 
tral Reservoir Investigations. 

For primary bibliographic entry see Field 2H. 
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METHODS FOR HYDROLOGIC MONITOR- 
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TRAL-WESTERN UNITED STATES, 

— Survey, Denver, CO. Water Resources 
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fiche. North Carolina Water Resources Research 
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Federal policy states that groundwater quality 
management is a State responsibility. Waste dispos- 
al sites that discharge or may leak to a groundwat- 
er system must undergo a permitting process. Ap- 
plications are reviewed by the Division of Envi- 
ronmental Management, Department of Natural 
Resources and Community Development, State of 
North Carolina. This project conditions the per- 
mitting process upon: sound mathematical model- 
ing techniques, review of all sources of data on 
waste, oaned of disposal and hydrogeologic sce- 
nario - all processed by a computerized advisory 
system capable of assessing degree of uncertainty 
within a sequential decision analysis framework. 
The advisory system is a friendly, interactive 
menu-driven management program which executes 
a large number of supporting decision algorithms 
and mathematical models, including 3-dimensional 
color graphics representation of the predicted con- 
taminant plume. A user’s manual is presented for 
the advisory system in general, and for each of the 
component models in particular, with example ap- 
plications. Technical pr ——. considerations 
are reviewed, including future code development 
and its incorporation. (Lambert-UNC-WRRI) 
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CONSIDERATION OF DIMENSIONAL DE- 
PENDENCE IN MODELLING THE STRUC- 
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Notre Dame Univ., IN. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field 5B. 
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WATER LEVEL MEASUREMENTS 1981-85 
AND CHEMICAL ANALYSES 1978-85, RED 
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VALLEY, LOUISIANA, 

Geological Survey, Alexandria, LA. Water Re- 
sources Div. 
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GROUNDWATER PROTECTION BY ACCEL- 
ERATED TESTING OF ORGANIC CHEMICAL 
BREAKTHROUGHS OF SOIL BARRIERS, 
Connecticut Univ., Storrs. Dept. of Chemistry. 
For primary bibliographic entry see Field 5A. 
W89-02585 


GROUND WATER QUALITY AND AGRICUL- 
TURAL PRACTICES. 
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USE OF NITROGEN FERTILIZERS IN OKLA- 

HOMA AGRICULTURE, 

Oklahoma State Univ., Stillwater. 
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AGRICULTURAL PRODUCTION SYSTEMS, 
Oklahoma State Univ., Stillwater. Dept. of Agron- 
omy: 
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IMPACTS OF AGRICULTURAL CHEMICALS 
ON GROUND WATER QUALITY IN IOWA, 
Geological Survey, lowa City, IA. 

For primary bibliographic entry see Field 5B. 
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ASSESSING SOME POTENTIALS FOR 
CHANGING AGRONOMIC PRACTICES AND 
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IMPLICATIONS FROM A _ 1984 IOWA 
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The implications of a 1984 Iowa survey concerning 
applications of fertilizer and the relationship to 
groundwater quality are discussed. Given the pro- 
duction increases farmers have experienced over 
the years with applications of nitrogen, immediate 
changes in fertilizer management by large numbers 
of farmers should not be expected. Personal inter- 
views were conducted with 209 farmers during the 
summer, 1984, in Big Spring Basin, lowa. Farmers 
in the Big Spring Basin, on average, were applying 
150 pounds of nitrogen per acre on third and 
succeeding years of corn. When these rates are 
aggregated across the number of acres in the dif- 
ferent rotations, approximately 4,950,000 pounds of 
chemical fertilizer nitrogen was reported applied 
to corn acreage in the basin in 1984. The challenge 
to farmers has been to encourage changes in man- 
agement practices that reduce the volume of nitro- 
gen applied to the soils to a level more nearly 
coinciding with he nutrient needs of crops. A 1986 
survey has updated the 1984 inventory. One third 
of the Big Spring farmers said they had reduced 
the rate of fertilizer applications since 1984. Dem- 
onstration plots have documented the potential for 
reducing nitrogen applications while maintaining 
current yield averages. Of 161 basin farmers re- 
sponding, 66 percent indicated the nutrient value 
of manure was more than the costs to retrieve it. 
However, if 80 pounds of excess nitrogen is being 
applied per corn acre, then more than attitudinal 
change is needed. But the attitudinal change in 
nitrogen application is a start in the right direction. 
(See also W89-02654) (Davis-PTT) 
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REGULATION OF THE AGRICULTURAL UTI- 
LIZATION OF SEWAGE SLUDGE IN NEW 
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New Jersey Dept. of Environmental Protection, 
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INCENTIVES AND INSTITUTIONS TO 
REDUCE PESTICIDE CONTAMINATION OF 
GROUND WATER, 

California Univ., Berkeley. Dept. of Agricultural 
and Resource Economics. 
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Descriptors: *Water pollution control, *Ground- 
water pollution, *Regulations, *Pesticides, *Agri- 
cultural chemicals, Economic aspects, Policy 
making, Political aspects, Political constraints, 
Legal aspects, Groundwater. 


The institutions that are supposed to protect 
groundwater from agricultural pollution are criti- 
qued; their weaknesses are pointed out. Alternative 
institutions for protecting groundwater from pollu- 
tion are proposed. The tradeoffs between these 
institutions are evaluated. Farmers have polluted 
groundwater for centuries. The failure of the 
courts and the market to deal with water pollution 
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led to the passage of the Federal Water Pollution 
Control Act Amendments of 1972 (Public Law 92- 
500). The Culver Amendments directs the Secre- 
tary of Agriculture to establish and administer Best 
Management Practices for agricultural and silvi- 
cultural lands. Federal regulation of pesticides also 
was adopted in response to a different set of cir- 
cumstances than groundwater contamination. The 
intention was to protect farmers, and later, con- 
sumers, but not the environment. Also pertinent to 
protecting groundwater from chemical contamina- 
tion is the Safe Drinking Water Act. Congress 
intended to provide an incentive for small systems 
to combine into larger systems that would spread 
the cost of treatment over more consumers. All 
state governments have statutes; however, states 
vary widely in the power delegated to the districts. 
Local ordinances have a long history in protecting 
drinking water supply sources. Economists have 
long favored taxes and subsidies as a efficient 
means for dealing with externalities. If pesticide 
contamination of groundwater is to be eliminated, 
farmers will need assistance in the form of subsidy 
payments for low-impact crops in the short-run, 
subsidized technical assistance over the medium- 
run, and, over the long-run, research for reduced 
input production techniques. (See also W89-02654) 
(Davis- 
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The management of poultry manure, with respect 
to groundwater quality, in the state of Delaware 
was investigated. Most of Delaware lies within the 
coastal plain. The soils are alluvial deposits of sand 
and silts. The unconfined water table aquifer is the 
primary source of water for all domestic and agri- 
cultural uses. The potential for water soluble pol- 
lutants to leach into the groundwater is high. 
During 1982, a plan of action to address the major 
source of nitrate contamination to groundwater 
was finalized. The program became know as the 
MANURE Program (Managing Agricultural Nu- 
trients Utilizing Resources Effectively). The pro- 
gram was targeted to the broiler industry of Dela- 
ware. The MANURE Project emphasized that 
with proper management, use, and storage, broiler 
manure could be eliminated as a source of pollu- 
tion. Demonstrations on numerous farms compared 
the use of broiler manure and commercial fertilizer 
in both no-till and conventional-till corn produc- 
tion. The results demonstrated that broiler manure 
could be used as a substitute for commercial fertil- 
izer without a net loss of profit. A poultry manure 
storage method was developed which keeps the 
manure dry, preventing runoff and leaching of 
nitrogen and other nutrients. A cost-share program 
brought these findings to the agricultural commu- 
nity. The farmers were obligated to calibrate their 
manure spreaders and develop and implement nu- 
trient management programs. From 1981 to 1986, 
there was a significant increase in the number of 
farmers who calibrated manure spreaders, used 
manure analysis, improved poultry manure stor- 
age, and increased the manure application rate. 
(See also W89-02654) (Davis-PTT) 
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The impact of agricultural practices on ground- 
water quality of the Southern Plains is assessed. 
The nitrate-N and ammonium-N results and rec- 
ommendations for wells that are monitored peri- 
odically on watersheds in the Cross Timbers, Roll- 
ing Red Plains, and Rolling Red Prairies major 
land resource areas are presented. The results indi- 
cate that no major problems presently exist regard- 
ing nitrate and ammonium content in groundwater 
analyzed from a range of agricultural watersheds 
and settings. Because groundwater seepage tends 
to follow the same general direction as that of 
surface water, to the extent possible, agricultural 
field, feedlot, farmyard, and septic tank drains 
should be directed away from wells. In the case of 
feedlots nitrate problems may occur when they are 
not in use. Then the surface seal breaks down, 
conditions become more aerobic, and nitrate pro- 
duction from the accumulated ammonium is initiat- 
ed. Also to be avoided around wells are the stor- 
age, mixing, and loading of N fertilizer. As a 
precautionary measure, periodic surveillance of the 
watershed wells in addition to occasional soil pro- 
file sampling, will be continued. (See also W89- 
02654) (Davis-PTT) 
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The Commonwealth of Pennsylvania’s Chesapeake 
Bay Program is discussed with respect to: the 
educational component, the promotional cam- 
paign, the demonstration projects, the water qual- 
ity program, and information delivery methods. 
The intention of the program is to improve water 
quality in the Chesapeake Bay and the Susquehan- 
na River Basin by reducing agricultural nonpoint 
source pollution. The program is administered by 
the State Conservation Commission through the 
Pennsylvania Department of Environmental Re- 
sources. Twenty percent of the funds is used to 
support educational efforts. The purpose of the 
promotional campaign is to inform the agricultural 
community about the program and to encourage 
adoption of best Management Practices by farmers 
in southeastern Pennsylvania. Demonstration 
projects are designed to show farmers actual exam- 
ples of ways to manage soil resources and nutrients 
in a manner which both environmentally and eco- 
nomically sound. A variety of media are used to 
disseminate information on groundwater and 
drinking water quality. All materials are geared 
towards a popular, nontechnically oriented audi- 
ence. Nutrient runoff from agricultural land in 
southeastern Pennsylvania has been implicated as 
one of the factors contributing to ecological per- 
turbations in the Chesapeake Bay. With a strong 
inter-agency and intra-agency cooperation the edu- 
cation component can be an effective tool in help- 
ing to improve the water quality in Pennsylvania 
and in the Chesapeake Bay. (See also W89-02654) 
(Davis-PTT) 
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The Combe Fill North site is located in Mount 
Olive Township, NJ, near the intersection of U.S. 
Highway 206 and Interstate 80. The former landfill 
comprises 65 acres of the 103-acre property. The 
area surrounding the site is primarily wooded, with 
small residential areas, farms and light industry 
nearby. Approximately 10,000 people rely on 
groundwater supplied from wells downgradient of 
the site. Between 1966 and 1978, the site operated 
as a sanitary municipal landfill, accepting munici- 
pal, vegetative, and non-chemical industrial wastes, 
along with small amounts of dry sewage sludge. In 
1979, public outrage at the disposal practices of 
Combe Fill Corporation (CFC) led to formation of 
a public action group that conducted groundwater 
sampling and initiated procedures to include the 
Combe Fill North site on the National Priorities 
List. During the Remedial Investigation, ground- 
water, soils, leachate, sediments, and surface water 
were sampled. Low levels of volatile ee 
were found in soils and leachate, and hexachloro- 
benzene, phenol and bis (2-ethylhexyl) phthalate 
were detected in low concentrations in groundwat- 
er samples. The selected remedial action for the 
Combe Fill North site includes: grading and com- 
pacting the 65-acre waste disposal area; capping 
the landfill in accordance with appropriate solid 
waste management criteria; installation of a drain- 
age system, including perimeter ditches and corru- 
gated metal pipes; installation of a methane ventila- 
tion system; fencing the entire site; and implemen- 
tation of an appropriate monitoring program to 
ensure the effectiveness of the remedial action. 
Estimated capital cost for the remedy is 
$10,500,000 with annual operations and mainte- 
nance costs of $168,000. (Author’s abstract) 
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Water quality research, as measured by the grow- 
ing numbers of researchers, increasing financial 
support, and proliferation of journal articles, is 
expanding rapidly, perhaps more rapidly than any 
other aspect of hydrology. Much of this growth 
has been directed toward ensuring an adequate 
supply of suitable water for human consumption, 





and to a lesser extent for industrial and agricultural 
uses. No doubt this emphasis will continue in the 
future. Compared to river inflow and the direct 
discharge of municipal and industrial wastes in the 
Great Lakes, atmospheric deposition and ground- 
water inflow are more difficult to measure, less 
well understood, and more difficult to study. This 
paper considers the expanding scope of water qual- 
ity research, and speculates on how this research 
will ys oe, the next several years (1987- 
pA 89-02717) (Lantz-PTT) 


WATER ANALYSIS: A PRACTICAL GUIDE TO 
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AND QUALITY ASSURANCE, 
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Distler Farm is located in the southwest corner of 
Jefferson County, KY, approximately one mile 
northwest of West Point, KY. The site is a 3 acre 
area approximately 1,000 feet from the Ohio River. 
The site was discovered in early 1977 during the 
development of an enforcement case against Mr. 
Donald F. Distler, owner of Kentucky Liquid 
Recycling, Inc. In an effort to locate sites that Mr. 
Distler may have used for chemical waste storage 
or disposal, EPA personnel inspected the site in 
April 1977. They reported approximately 600 
drums of industrial waste stored on the ground 
surface. In December 1978 the Ohio River and its 
tributaries flooded, causing drums of industrial 
wastes from the site to be scattered along the 
floodplain of the creek. During the cleanup effort 
U.S. Army personnel located four drum burial 
sites. Between January 1979 and April 1984, the 
EPA conducted various surface water, groundwat- 
er, soil, sediment, and well studies. These studies 
confirmed the evidence of soil contamination and 
groundwater contamination at the site. No signifi- 
cant site-related contamination appeared in surface 
waters, sediments or residential wells outside the 
property boundaries. The primary contaminants of 
concern include: volatile organic compounds, 
perchloroethylene, trichloroethylene, ketones, tol- 
uene, inorganics, radioactive material, and metals. 
The selected remedial action includes: excavation 
and removal of all contaminated soils and offsite 
disposal in a hazardous waste landfill; backfill with 
‘clean’ natural granular soils, extraction of con- 
taminated groundwater and temporary accumula- 
tion and onsite storage; transportation of contami- 
nated groundwater to offsite commercial facility 
and treatment to background levels; reinjection of 
uncontaminated water into the aquifer; mainte- 
nance of vegetation, erosion repair, and ground- 
water monitoring for a one year period. The cap- 
ital cost is $11,130,400 with operations and mainte- 
nance in years 1-10 of $113,600 and $20,000 for 
years 11-130. (Lantz-PTT) 
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PRETREATMENT IN CHEMICAL WATER 
AND WASTEWATER TREATMENT. 
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New York. 1988. 356p. Edited by Herman H 
Hahn and Rudolf Klute. 
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ment, *Industrial wastewater, Water pollution con- 
trol, Economic aspects, Regulations, Water supply, 
Sludge, Control systems. 


Pretreatment is the sum total of all measures taken 
at the pollutant source to protect water supply, the 
sewerage system, the central treatment ad 

the aqueous environment. It is, where volicable. 
the most efficient measure in ecological and eco- 
nomic respects. The twenty-nine contributions of 
this third symposium address questions of surveil- 
lance, automation, and remote control of installa- 
tions as well as the principles of legal, administra- 
tive, and economic measures for regulations within 
the context of pretreatment. Special attention is 
given to the possibilities and limits of pretreatment 
of industrial discharges. The volume is divided into 
three sections which deal in turn with water 
supply, industrial discharges, and wastewater and 
sludge. (See W89-02792 thru W89-02820) (Shidler- 
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Curbing the pollution of surface waters remains 
the primary objective of water-pollution control in 
the Netherlands. The Dutch Government wants to 
achieve this goal by stimulating, among other 
things, the development of clean technology. A 
number of projects involving clean technology are 
discussed, such as electrochemical treatment of 
process wastewater containing halogenated organ- 
ic compounds, substitution for cadmium in the 
metal-plating industry, the development of clean- 
technology phosphate-fertilizer production proc- 
esses, reduction in chromium discharge from the 
leather industry, and measures to improve fish- 
processing techniques. The government intends to 
promote clean technology so that environmental 
requirements may be accommodated and an equi- 
librium be developed between the forces of supply 
and demand. Although it will continue to partici- 
pate in a range of research and demonstration 
projects, the government also intends to play a 
more active role in this area. Thus it has recently 
initiated a multi-year research program of its own. 
It is especially important that the transfer of infor- 
mation about clean technologies be intensified. 
Other main objectives of the research program are 
to improve treatment technologies and to curb the 
use of substances that have a detrimental effect on 
the environment, such as heavy metals and pesti- 
cides. (See also W89-02791) (Author’s abstract) 
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1987. 90p, 12 fig, 27 tab, 23 ref, append. 


Descriptors: *Aeration, *Water quality control, 
*Ecological effects, *Dissolved oxygen, *Hydro- 
electric powerplants, *Clinch River, *Norris Dam, 
Environmental effects, Trout, Seasonal variation, 
Invertebrates. 


Two major problems historically associated with 
reservoir releases in the United States have been 
the discharge of water containing low dissolved 
oxygen concentrations (DO) during image of hy- 
droelectric generation and i minimum 
flows when the turbines were idle. both conditions 
have adverse effects on aquatic life in streams, and 
taken together are a major impediment to deve! 
ment of a top-quality fishery in many tailwaters. 
the Clinch River in east Tennessee, releases from 
Norris Dam have had DO concentrations as low as 
1 mg/L, and for about 50 years there were no 
provisions for a minimum flow other than the 
small amount of leakage through the dam. To 
correct these conditions, TVA launched a Reser- 
voir Releases Improvement Program in 1980 to 
increase DO during the warmer months of the year 
and to provide a minimum flow in the a a 
tailwaters. Turbine venting increased 

DO in the releases by 0.7 mg/L in 1981 and and 23 
mg/L in 1982-85. A flow reregulation weir was 
installed in 1984 two miles below Norris Dam and 
provides a minimum flow of 200 cfs downstream. 
In addition to these efforts, increased numbers of 
catchable trout were stocked in the tailwater, 
access was improved, and publicity was increased. 
While aeration has improved the condition (plump- 
ness) of trout during summer and fall, the fish 
continue to show some effects of stress when DO 
levels fall below 6 mg/L. This seasonal drop in 
condition is not sufficient to affect significantly the 
value of the fish from the angler’s standpoint, and 
varies considerably from year to year depending 
on flow conditions in the tailwater. No major 
changes were observed in invertebrates in the tail- 
water during turbine aeration alone; however, in 
1985, with both aeration and increased minimum 
flow, desirable forms b more d and 
frequent in the stream. (Lantz-PTT) 
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INTENSIVE SURVEY OF THE DUPAGE 
RIVER BASIN, 1983. 

Illinois State Environmental Protection Agency, 
Springfield. Div. of Water Pollution Control. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-188594. 
Price codes: A04 in paper copy, AOI in microfiche. 
Illinois EPA Report No. IEPA/WPC/88-010, Jan- 
uary 1988. 6lp, 3 fig, 15 tab, 13 ref, 3 append. 


Descriptors: *Illinois, *Limnology, *Water quality, 
*DuPage River, Ecosystems, Coliforms, Iron, 
Rivers, Sediments, Classification, Metals, Hydro- 
biology. 


A cooperative survey of the aquatic resources of 
the DuPage River basin was conducted in 1983 by 
the Illinois Environmental Protection Agency and 
the Illinois Department of Conservation. Fish, ma- 
croinvertebrate, water, sediment, and habitat data 
were collected as part of the survey. Twenty-one 
stations were established within the West Branch 
of the DuPage River, East Branch of the Du 
River, Lily Cache Creek, and the mainstem of t 
DuPage River. Environmental quality was summa- 
rized utilizing various indices, including the Water 
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Quality Index (WQI), Macroinvertebrate Biotic 
Index (MBI), Index of Biotic Integrity (AIBI) and, 
to a limited extent, habitat (PIBI). Mean (+ or - 
SD) index values were 57.3 (+ or - 14.5) WQI, 6.1 
(+ or -0.6) MBI, 28 (+ or - 6) AIBI, and 40 (+ or 

- 5) PIBI. Individual stations were evaluated for 
degree of aquatic life use support and classified 
according to the biological stream classification 
(BSC) system used for rating Illinois streams. Of 
the twenty-one stations sampled, eight (38%) had a 
BSC rating of C and thirteen (62%) were rated as 
D streams. Concentrations of fecal coliform and 
total iron in excess of the water quality standards 
were common within the DuPage basin with maxi- 
mum subbasin violation rates of 71.8% and 75%, 
respectively. DuPage sediment samples had con- 
sistently elevated concentrations of metals and or- 
ganochlorine compounds and ranked high among 
eight northern Illinois river basins evaluated for 
sediment contamination. (Author’s abstract) 
W89-02829 


SUPPLEMENTAL FINAL DEVELOPMENT 
DOCUMENT FOR EFFLUENT LIMITATIONS 
GUIDELINES, NEW SOURCE PERFORM- 
ANCE STANDARDS AND PRETREATMENT 
STANDARDS FOR THE LEATHER TANNING 
AND FINISHING POINT SOURCE CATEGO- 
RY 


Environmental Protection Agency, Washington, 
DC. Industrial Technology Div. 

For primary bibliographic entry see Field 6E. 
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MANAGING FARM NUTRIENTS: TRADEOFFS 
FOR SURFACE- AND GROUND-WATER 
QUALITY, 

Economic Research Service, Washington, DC. Re- 
sources and Technology Div. 

B. Crowder, and C. E. Young. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-168661. 
Price codes: A03 in paper copy, AO1 in microfiche. 
Agricultural Economic Report No. 583, January 
1988. 22p, 5 tab, 34 ref. 


Descriptors: *Nutrients, *Agricultural runoff, 
*Groundwater quality, *Water quality control, 
Water pollution prevention, Farming, Soil conser- 
vation, Nitrates, Leaching, Simulation analysis, 
Model studies, Economic aspects. 


Comprehensive soil and nutrient management on 
the farm can reduce water pollution. Matching the 
amount and timing of nutrient applications to the 
needs of crops is the most cost-effective and effi- 
cient way to control nutrient contamination of 
surface and groundwater. Soil conservation prac- 
tices reduce surface-water pollution, but can in- 
crease nitrate leaching through the soil. Misdirect- 
ed practices, such as excessive or mistimed manure 
applications, can increase nutrient contamination 
of surface and groundwater. A field-scale comput- 
er simulation model, CREAMS (Chemicals, 
Runoff, and Erosion from Agricultural Manage- 
ment Systems) was used to assess pollutant losses 
from agricultural land to water. A central theme of 
the analysis is the tradeoff between nutrient load- 
ings in surface water versus groundwater. (Au- 
thor’s abstract) 
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LAKE ERIE CONSERVATION TILLAGE DEM- 
ONSTRATION PROJECTS: EVALUATING 
MANAGEMENT OF PESTICIDES, FERTILIZ- 
3 RESIDUE TO IMPROVE WATER QUAL- 


Environmental Protection Agency, Chicago, IL. 
Great Lakes National Program Office. 

For primary bibliographic entry see Field 3F. 
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INTENSIVE SURVEY OF THE FOX RIVER 
BASIN FROM THE WISCONSIN STATE LINE 
TO OTTAWA, ILLINOIS: 1982. 

Illinois State Environmental Protection Agency, 
Springfield. Div. of Water Pollution Control. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-188586. 


Price codes: A06 in paper copy, A01 in microfiche. 
Report No. IEPA/WPC/88-003, December 1987. 
107p, 1 fig, 7 tab, 9 ref, 6 append. 


Descriptors: *Fox River, *Water quality, *Limnol- 
ogy, *Illinois, Monitoring, Water quality control, 
Chemical analysis, Fish, Macroinvertebrates, Eco- 
systems, Biological studies, Sediments, Water sam- 
pling. 


A survey of the Fox River was accomplished 
during 1982 by the Illinois Environmental Protec- 
tion Agency and the Illinois a of Con- 
servation. Sampling was accomplished at 23 tribu- 
tary stations for water quality (seasonal), habitat, 
sediment chemistry, macroinvertebrates and fish. 
Stations were established on the major tributaries 
of the Fox River including the N. Branch Nipper- 
sink, Nippersink (2), Boone, Flint, Tyler, Poplar, 
Ferson, Mill (2), Waubansee, Blackberry (2), Big 
Rock (2), Little Rock, Somonauk (2), Little Indian, 
India (3), and Buck Creeks. Habitat, sediment 
chemistry, macroinvertebrate, and fish samples 
were collected in August 1982 and water sampling 
extended from May 1982 to February 1983. From 
these data, environmental quality was summarized 
utilizing various indices including water quality 
(WQI), macroinvertebrates (MBI), fish (IBI), and 
habitat (PIBI). Individual stations were evaluated 
for degree of support of aquatic life and classified 
according to the biological stream classification 
system used for Illinois streams. (Author’s abstract) 
W89-02841 


NATIONAL SURFACE WATER SURVEY: NA- 
TIONAL STREAM SURVEY PHASE I - PILOT 
SURVEY, 

Utah Water Research Lab., Logan. 

J. J. Messer, C. W. Ariss, R. Baker, S. K. Drouse, 
and K. N. Eshleman. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-170840. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. EPA/600/4-86/026, December 1986. 
179p, 33 fig, 22 tab, 91 ref, 4 append. EPA Con- 
tracts 68-03-3050, 68-02-3889, 68-03-3246, and 40- 
1557-85. DOE Contract DE-AC05-840R21400. 


Descriptors: *Water quality, *Surface waters, 
*Surveys, *Network design, Data acquisition, 
Acidic waters, Streams, Water sampling, Monitor- 
ing, Hydrogen ion concentration, Statistical analy- 
sis. 


A pilot survey of streams in the Southern Blue 
Ridge Province was conducted by the U.S. EPA 
during the spring and summer of 1985 as a means 
of testing a proposed methodology for: (1) deter- 
mining the present extent and location of acidic 
and low acid neutralizing capacity (ANC) streams 
in the United States, and (2) classifying sampled 
streams that are representative of important classes 
of streams and, therefore, should be selected for 
intensive study or long-term monitoring. Data 
from the National Stream Survey Phase I-Pilot 
Survey are presented in the context of evaluating a 
statistical sampling design, logistics plan, quality 
assurance plan, and data management program. 
Results indicate that the design is capable of pro- 
ducing robust population estimates for important 
chemical variables using a single synoptic sampling 
of streams, and that is has the potential of produc- 
ing a relatively simple geochemical classification of 
streams. The study showed that, with 95% confi- 
dence, < 3.2% of the combined length of streams 
in the target population exhibited average spring 
non-episodic pH values below 6.4 (the lowest 
value for which a confidence level could be used). 
The best estimate of the percentage of stream 
length with ANC < or = to 200 microeq/L was 
74.4%. (Author’s abstract) 
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CORRECTIVE MEASURES FOR RELEASES 

TO GROUNDWATER FROM SOLID WASTE 

MANAGEMENT UNITS, 

— Corp., Bedford, MA. GCA Technology 
iv 

M. M. Gosse, L. L. Farrell, N. Prominski, M 

Arienti, and D. Dwight. 

Available from the National Technical Information 


Service, Springfield, VA 22161, as PB88-185251. 
Price codes: A06 in paper copy, AO] in microfiche. 
Report No. GCA-TR-85-69-G, August 1985. 161p, 
17 fig, 24 tab, 55 ref, append. EPA Contract 68-01- 
6871. 


Descriptors: *Water pollution control, *Ground- 
water quality, *Solid wastes, *Waste management, 
Waste storage, Waste disposal, Geohydrology. 


The Hazardous and Solid Waste Act of 1984 re- 
quires corrective measures for all releases of haz- 
ardous waste or hazardous constituents from any 
solid waste management unit at a treatment, stor- 
age or disposal facility seeking a Resources Con- 
servation and Recovery Act permit, regardless of 
the time at which waste was placed in such unit. 
Groundwater control/treatment technologies in- 
cluding grout systems, steel sheet piles, well sys- 
tems, subsurface drains, crushed limestone treat- 
ment, activated carbon treatment, and glauconitic 
treatment, were assessed. Bioreclamation tech- 
niques are also described. A series of case studies is 
included to demonstrate how to select and imple- 
ment corrective measures for releases to ground- 
water from solid waste management units. (Lantz- 


PTT) 
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ASSIMILATIVE CAPABILITIES OF RETEN- 
TION PONDS, 

Geological Survey, Tallahassee, FL. 

For primary bibliographic entry see Field 5D. 
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INTENSIVE SURVEY OF THE KISHWAUKEE 
RIVER AND ITS TRIBUTARIES, 1983 

Illinois State Environmental Protection Agency, 
Springfield. Div. of Water Pollution Control. 

For primary bibliographic entry see Field 5C. 
W89-02858 


AMBIENT WATER QUALITY CRITERIA FOR 
CHLORIDE - 1988, 

Environmental Research Lab., Duluth, MN. 

D. Benoit. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-175047. 
Price codes: A03 in paper copy, A01 in microfiche. 
Report No. EPA 440/5-88-001, February 1988. 
39p, 5 tab, 108 ref. 


Descriptors: *Water pollution control, *Chlorides, 
*Water quality standards, *Water pollution effects, 
Standards, Sodium chloride, Water quality, Fat- 
head minnows, Environmental effects, Daphnia, 
Mortality, Potassium chloride, Magnesium chlo- 
ride, Invertebrates, Toxicity. 


The available aquatic toxicity data are reviewed 
for sodium chloride as well as several other chlo- 
ride salts. Data is used to derive a criterion de- 
signed to protect against the toxic effects of 
sodium chloride, but may not be adequate for other 
salts because of their greater toxicity. Although 
few data are available concerning the toxicity of 
any chloride salt other than sodium chloride, the 
data that are available indicate that when com- 
pared on the basis of mg of chloride/L, the chlor- 
ides of potassium, calcium, and magnesium are 
generally more toxic to freshwater species than 
sodium chloride. Based on tests on sodium chlo- 
ride, the acute sensitivities of freshwater animals to 
chloride ranged from 1.470 mg/L for Daphnia 
pulex to 11.940 mg/L for the American eel. Inver- 
tebrate species were generally more sensitive than 
vertebrates. No relationships have been observed 
between the acute toxicity of chloride to freshwa- 
ter animals and hardness, alkalinity, pH, or life- 
stage of the test organisms. A life-cycle test with 
Daphnia pulex and early life-stage tests with the 
rainbow trout and fathead minnow produced 
chronic values of 372.1, 922.7, and 433.1 mg/L, 
respectively. The acute-chronic ratios were calcu- 
lated to be 3.951 for Daphnia pulex, 7.308 for 
rainbow trout, and 15.17 for the fathead minnow. 
Freshwater plants were affected at concentrations 
of chloride ranging from 71 to 36.400 mg/L. 
(Lantz-PTT) 
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LAKE MICHIGAN WATER QUALITY REPORT 
JANUARY THROUGH DECEMBER, 1986 
Chicago Dept. of Water, IL. Water Quality Sur- 
veillance Section. 

For primary bibliographic entry see Field SB. 
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EVALUATION OF MUNICIPAL SOLID 
WASTE LANDFILL COVER DESIGNS, 

Battelle Columbus Div., OH. 

For primary bibliographic entry see Field SE. 
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LITERATURE STUDY ON THE FEASIBILITY 
OF MICROBIOLOGICAL DECONTAMINA- 
TION OF POLLUTED SOILS, 

Hoofdgroep Maatschappelijke Technologie TNO, 
Delft (Netherlands). 

A. O. Hanstveit, W. J. T. van Gemert, D. B. 
Janssen, W. H. Rulkens, and H. J. van Veen. 

IN: Biotreatment Systems. Vol. 1. CRC Press, 
Boca Raton, Florida. 1988. p 63-155, 35 fig, 23 tab, 
152 ref, 4 append. 


Descriptors: *Soil contamination, *Oil wastes, 
*Water pollution prevention, *Water pollution 
treatment, *Hydrocarbons, *Aliphatic hydrocar- 
bons, *Aromatic compounds, *Petroleum prod- 
ucts, *Pesticides, *Halogenated pesticides, *De- 
contamination, *Biodegradation, Groundwater 
pollution, Microbial degradation, Fate of pollut- 
ants, Bacteria, Netherlands. 


The microbial decontamination of soil polluted by 
organic chemicals in the Netherlands was investi- 
= The following subjects are covered: the 
requency of soil contamination and the nature of 
the contaminants (halogenated hydrocarbons, pe- 
troleum products, aromatic hydrocarbons, aliphat- 
ic compounds, pesticides), the biodegradability of 
contaminants, soil decontaminating procedures, 
and methods of protecting the environment against 
pollution from a contaminated area or from the 
decontamination procedures. (See also W89-02914) 
(Sand- 
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IN SITU BIOLOGICAL TREATMENT OF HAZ- 
ARDOUS WASTE-CONTAMINATED SOILS, 
Utah State Univ., Logan. Dept. of Civil and Envi- 
ronmental Engineering. 

For primary bibliographic entry see Field 5D. 
W89-02923 


SUPERFUND RECORD OF DECISION: 
NORTHERN ENGRAVING, WI. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5B. 
W89-02938 


WATER QUALITY ASSESSMENT OF DOD IN- 
STALLATIONS/FACILITIES IN THE CHESA- 
PEAKE BAY REGION. PHASE III REPORT. 
VOLUME 1 - SUMMARY. 

Tetra Tech, Inc., Arlington, VA. 

For primary bibliographic entry see Field 5C. 
W89-02953 


WATER QUALITY ASSESSMENT OF DOD IN- 
STALLATIONS/FACILITIES IN THE CHESA- 
PEAKE BAY REGION. PHASE III REPORT. 
VOLUME 2 - OVERALL APPROACH, FIND- 
INGS AND RECOMMENDATIONS. 

Tetra Tech, Inc., Arlington, VA. 

For primary bibliographic entry see Field 5C. 
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TREATMENT OF OIL AND OILY WASTES, 
Norges Tekniske Hoegskole, Trondheim. Selskapet 
for Industriell og Teknisk Forskning. 

G. Halmoe. 

Available from the National Technical Information 
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Service, Springfield, VA 22161, as PB88-183280. 
Price codes: E04 in paper copy, E04 in microfiche. 
Report No. STF21 A8/7117, December 8, 1987. 
28p, 3 fig, 10 tab, 11 ref. 


Descriptors: *Waste treatment, ‘*Oil wastes, 
*Norway, *Oil pollution, Cleanup operations, In- 
cineration, Model studies, Bleaches. 


The possibilities of a variety of methods available 
for the treatment of oily wastes, and their limita- 
tions, are evaluated based on the experience gai 

at SINTEF from disposal studies. The evaluations 
are closely related to Norwegi euallinah par- 
ticularly with regard to shoreline types, accessibil- 
ity for cleanup, and limited possibilities for inciner- 
ation or recovery. Some examples are also given in 
the form of short summaries of the main experi- 
ments that have been carried out by SINTEF. 
These include laboratory scale, model studies and 
full-scale experiments. For complete descriptions 
of the experimental parameters and results, refer- 
ences are given to the original reports. (Lantz- 
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OIL SPILL COMBAT IN THE ARCTIC - AN 
ALTERNATIVE APPROACH, 

Norges Tekniske Hoegskole, Trondheim. Selskapet 
for Industriell og Teknisk Forskning. 

P. Sveum. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-182472. 
Price codes: E04 in paper copy, E04 in microfiche. 
Report No. STF21-A87106, December 29, 1987. 
24p, 7 fig, 1 tab, 15 ref. 


Descriptors: *Cold regions, *Oil spills, *Arctic 
zone, *Cleanup operations, *Water pollution treat- 
ment, Risks, Model studies, Oil pollution, Polar 
regions. 


The feasibility of establishing a low cost oil spill 
strategy for cold regions is evaluated. The risk 
connected with the particular type of strategy 
should not be greater than employing conventional 
strategies and if any alternative countermeasures 
are involved, the countermeasure should not in- 
volve more risk than the oil represents. Natural 
processes that affect the fate of oil include ev: 
ration, dispersion, dissolution, emulsification, p 
tooxidation, and biodegradation. Research has 
been conducted on these processes in artic and sub- 
arctic environments, specifically on oil in seaweed, 
in mud flat sediments, and in gravel shores. A risk 
index model, which is in its preliminary stage, is 
being developed. The probability of persistence is 
the prime component of the risk index. The proba- 
bility of causing harm is also incorporated in the 
model. (Lantz-PTT) 
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SUPERFUND RECORD OF DECISION: KANE 
AND LOMBARD, MD. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
For primary bibliographic entry see Field 5E. 
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SUPERFUND RECORD OF DECISION: KA- 
TONAH MUNICIPAL WELL, NY. 
Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-185756. 
Price codes: AO3 in paper copy, AO] in microfiche. 
Report No. EPA/ROD/RO02-87/047, September 
1987. 41p, 9 fig, 2 tab. 


Descriptors: *Superfund, *Water pollution treat- 
ment, *Cleanup operations, *Water pollution 
sources, Bedford, New York, Tetrachloroethylene, 
Volatile organic compounds, Wells, Groundwater 
pollution, Costs. 


The Katonah Municipal Well site is located in the 
Village of Katonah in the Town of Bedford, West- 
chester County, New York. The well is situated on 
a peninsula owned by the City of New York that 
extends into the Muscoot Reservoir. In 1978 the 
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Westchester County Department of Health 
(WCDH), acting on Putnam County Health De- 
partment findings, sampled the Katonah well je 
other local wells for contamination. These samples 
revealed the presence of tetrachloroethy 
(TCE) and ohn VOCs in the well water. These 
contaminants were traced to a local septic waste 
collector who was disposing of wastes taken from 
several Katonah dry cleaning establishments. In 
1978 the Katonah well was closed and source 
control measures were initiated requiring dry 
cleaning establishments to pump out their — 
systems and modify solvent di techni 
Initial attempts by WCDH and Town of 
ford to remove contamination from the affected 
uifer failed. The primary contaminant of concern 
ecting the groundwater is PCE. The selected 
— action for this site includes: installation of 
— ae well adjacent to the abandoned 
well: fi ing and sealing of the abandoned Katonah 
well; installation and operation of an onsite air 
stripping facility to remove PCE and other vola- 
tiles from the aquifer with discharge of treated 
water to the Bedford Consolidated Water District 
distributor system; establishment of a monitoring 
program to detect residual contamination of treat- 
ed water; and recommendations to the Town of 
Bedford to remove trash and debris located on the 
peninsula. The estimated capital cost for this reme- 
dial action is $1,365,000 with annual operation and 
maintenance of $296,000. (Author’s abstract) 
W89-02979 


SUPERFUND RECORD OF DECISION: INDE- 
PENDENT NAIL, SC. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-185749. 
Price codes: A04 in paper copy, AOI in microfiche. 
Report No. EPA/ROD/R04-87/030, September 
1987. 32p, 5 fig, 4 tab. 


Descriptors: *Superfund, *Water pollution treat- 
ment, *Water pollution sources, Beaufort, South 
Carolina, Phosphates, Cyanide, Chromium, Cadmi- 
um, Lead, Mercury, Nickel, Zinc, Copper, Iron, 
Heavy metals, Wastewater lagoons, Soil contami- 
nation, Path of pollutants, Cleanup operations. 


The Independent Nail Company site, occupying 
24.6 acres, is located near Beaufort, South Caroli- 
na. Land use in the vicinity of the site is a combina- 
tion of fields, woodlands and wetlands. Endan- 
gered and threatened species may occur within the 
area of influence of the site, although habitation 
has not been confirmed. The previous owners of 
the site, the Blake and Johnson Company, manu- 
factured metallic screws and fasteners. As part of 
the manufacturing process, the company dis- 
charged approximately 33,000 gpd of plating 
wastewater into an unlined infiltration lagoon. The 
lagoon was in use from approximately 1969 to 
1980. The South Carolina t of Health 
and Environmental Control (SCDHEC) reported 
that the wastewater contained some organic clean- 
ing solvents, phosphate, cyanide, chromium, cad- 
mium, lead, mercury, nickel, zinc, copper and iron. 
In April 1980 the Blake and Johnson Company 
ceased operation. Two months later the Independ- 
ent Nail Company purchased the plant. They cur- 
rently operate a paneling nail coating process at 
the plant, but do not discharge any wastewater to 
the lagoon. The primary contaminants of concern 
to the soil and sediment include: cadmium, chromi- 
um, nickel and zinc. The selected remedial action 
for this site includes: excavation of contaminated 
soils and lagoon sediments; solidification/stabiliza- 
tion of excavated soils and sediments (6,200 cu yd); 
placement of treated soils and sediments back into 
the excavated lagoon and cover with 6 inches of 
top soil and seed. The estimated capital cost for 
this remedial action is $1,032,000 with annual oper- 
ation and maintenance of $22,000 for years 1-2 and 
$5,600 for years 3-30. (Author’s abstract) 
W89-02980 


SUPERFUND RECORD OF DECISION: ENDI- 
COTT WELL FIELD, NY. 
Environmental Protection Agency, Washington, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-185772. 
Price codes: AO3 in paper copy, AO1 in microfiche. 
Report No. EPA/ROD/R02-87/048, September 
1987. 38p, 9 fig, 4 tab. 


Descriptors: *Superfund, *Water pollution treat- 
ment, *Water pollution sources, *Cleanup oper- 
ations, Broome County, New York, Vinyl chlo- 
ride, Volatile organic compounds, Organic com- 
pounds, Air stripping, Costs. 


The Endicott Village Well Field site is located in 
Endicott Village, Broome County, New York. The 
site consists of well and its zone of influence on 
area groundwater. Landfills and industrial tracts of 
land are located to the northwest and west of the 
study area including the Endicott Landfill, identi- 
fied as the probable source of contamination. In the 
1950s the Ranney Well Collector Corporation de- 
veloped the well at the site for use by the village of 
Endicott. After a May 1981 chemical spill nearby, 
the well was sampled and found to contain vinyl 
chloride and trace amounts of other VOCs. Reme- 
dial actions undertaken by the Endicott Public 
Works Department included sampling and eventu- 
al closing of radial discharges from the Ranney 
well. Additionally, an aeration system was installed 
in the well to reduce vinyl chloride levels. Subse- 
quent actions undertaken included the installation 
of monitoring wells and a purge well between the 
Ranney well and the Endicott Landfill. The select- 
ed remedial action for this operable unit includes: 
installation and operation of an air stripping system 
to remove VOCs and vinyl chloride from the 
Ranney well; continued operation of the purge 
well located between the Ranney well and the 
Endicott Landfill; and continued monitoring of the 
Ranney well to detect the presence of vinyl chlo- 
ride and other VOCs. The estimated capital cost 
for this remedial action is $1,200,000 with annual 
operation and maintenance of $147,000. (Author’s 
abstract) 

W89-02983 


SUPERFUND RECORD OF DECISION: VEGA 
ALTA, PR. 

Environmental Protection Agency, Washington, 
DC. Office of Emergency and Remedial Response. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-185764. 
Price codes: A04 in paper copy, AO1 in microfiche. 
Report No. EPA/ROD/R02-87/050, September 
1987. 79p, 11 fig, 11 tab, append. 


Descriptors: *Superfund, *Water pollution treat- 
ment, *Water pollution sources, *Water treatment, 
*Cleanup operations, *Puerto Rico, Vega Alta, 
Path of pollutants, Groundwater pollution, Trich- 
loroethylene, Tetrachloroethane, Dichloroethene, 
Volatile organic compounds, Organic compounds. 


The Vega Alta Public Supply Wells site is a public 
water supply well field located in the municipality 
of Vega Alta, Puerto Rico, approximately 32 km 
west of San Juan where groundwater is the pri- 
mary source of water. The well field consists of 
eight active and two inactive wells. It currently 
supplies about 3.8 million gpd of water to Vega 
Alta and surrounding residential areas. The Puerto 
Rico Aqueduct and Sewer Authority (PRASA) is 
responsible for operation and maintenance of the 
public water supply system. The first indication of 
contamination was discovered in June 1983, when 
a survey of public water wells made by the USGS 
detected 574 micrograms/L of trichloroethylene 
(TCE) in the Ponderosa public supply well. Other 
VOCs were detected at lower concentrations in 
non-public wells in the well field system and 
groundwater contamination was suspected. In June 
and August of 1983 Ponderosa and well GE 1 
were shut down by PRASA because of contamina- 
tion, respectively. This shut down caused a poten- 
tial water supply shortage in Vega Alta. PRASA 
constructed well Bajura 3 to eliminate the short- 
age. In 1984 an air stripper was constructed at the 
Ponderosa well and operated until May 1985 when 
technical problems arose with the air stripper. Cur- 
rently, groundwater is contaminated with 1,1,1- 
trichloroethene, tetrachloroethene, _1,2-dichlor- 
oethene, 1,1-dichloroethene and other VOCs. The 


selected remedial action for this site includes: treat- 
ment of PRASA wells GE 1, GE 2 and Bajura 3 
by individual treatment systems with discharge of 
treated effluent into the PRASA distribution 
system for public use; treatment of Ponderosa well 
by scaling pretreatment and air stripping; discharge 
of treated effluent from the Ponderosa well to 
Honda Creek; shut down of Monterrey 2 and G 
and M private wells with hookup to the PRASA 
distribution system; and initiation of a subsequent 
RI/FS to assess fully and evaluate the source(s) of 
contamination. The estimated capital cost for this 
remedial action is $4,106,000 with annual O and M 
of $581,000. (Author’s abstract) 

W89-02984 


CONSERVATION AIMS, CRITERIA, AND 
GOALS FOR RIVERS, 

Rhodes Univ., Grahamstown (South Africa). Inst. 
of Freshwater Studies. 

For primary bibliographic entry see Field 2H. 
W89-02987 


CONSERVATION MANAGEMENT OPTIONS 
FOR RIVERS, 

Transvaal Afdeling Natuurbewaring, 
(South Africa). 

For primary bibliographic entry see Field 6A. 
W89-02989 


Pretoria 


INSTALLATION RESTORATION PROGRAM 
PHASE II - CONFIRMATION/QUANTIFICA- 
TION. STAGE I. 

Radian Corp., Austin, TX. 

For primary bibliographic entry see Field 5B. 
W89-02999 


QUALITY OF GROUND WATER IN THE 
PAYETTE RIVER BASIN, IDAHO, 

Geological Survey, Boise, ID. Water Resources 
Div. 

D. J. Parliman. 

Available from Books and Open File Report Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Water-Resources Investigations Report 86-4013, 
1986. 85p, 14 fig, 8 tab, 45 ref, 2 append, 2 plates in 
pocket. 


Descriptors: *Water quality, *Groundwater, 
*Payette River Basin, *Chemical properties, 
*Drinking water, Domestic water, Agriculture, 
Geohydrology, Hardness, Alkalinity, Hydrogen 
ion concentration, Nitrites, Nitrates, Sulfates, 
Chlorides, Fluorides, Iron, Manganese, Zinc, Dis- 
solved solids, Well water, Idaho, Metals, Aquifers. 


As part of a study to obtain groundwater quality 
data in areas of Idaho were land- and water-re- 
source development is expected to increase, water 
quality, geologic, and hydrologic data were col- 
lected for 74 wells in the Payette River basin, 
west-central Idaho, from July to October 1982. 
Historical (pre-1982) data from 13 wells were com- 
piled with more recent (1982) data te define, on a 
reconnaissance level, water quality conditions in 
major aquifers and to identify factors that may 
have affected groundwater quality. Water from the 
major aquifers generally contains predominantly 
calcium, magnesium, and bicarbonate plus carbon- 
ate ions. Sodium and bicarbonate or sulfate are the 
predominant ions in groundwater from 25% of the 
1982 samples. Areally, groundwater from the 
upper Payette River basin has proportionately 
lower ion concentrations than water from the 
lower Payette River basin. Water samples from 
wells < 100 ft deep generally have lower ion 
concentrations than samples from wells > 100 ft 
deep. Variations in groundwater quality probably 
are most affected by differences in aquifer compo- 
sition and proximity to source(s) of recharge. 
Groundwater in the study area is generally suitable 
for most uses. In localized areas, pH and concen- 
trations of hardness, alkalinity, dissolved solids, or 
dissolved nitrite plus nitrate as nitrogen, sulfate, 
fluoride, iron, or manganese exceed Federal drink- 
ing water limits and may restrict some uses of the 
water. (Author’s abstract) 

W89-03008 


CRITICAL ASSESSMENT OF THE ‘DYNAMIC 
DAPHNIA TEST’ (KRITISCHE BETRACH- 
‘DYNAMISCHEN DAPHNIEN 


Bayer A.G., Leverkusen (Germany, F.R.). Plastics 
and Coatings Div. 

For primary bibliographic entry see Field 5A. 
W89-03046 


ENGINEERING, MOSQUITOES AND FILARI- 
ASIS: A CASE REPORT, 
London School of Hygiene and Tropical Medicine 
(England). Dept. of Tropical Hygiene. 

S. Cairncross, A. R. Rajavel, P. Vanamail, S. 
Subramaniam, and K. P. Paily. 

Journal of Tropical Medicine and Hygiene, Vol. 
91, No. 3, p 101-106, June 1988. 1 fig, 2 tab, 6 ref. 


Descriptors: *India, *Parasitism, *Mosquitoes, 
*Public health, *Sanitary engineering, Filariasis 


The results of the larval surveys were used to 
assess the relative numbers of mosquitoes breeding 
in different types of habitat and in different parts of 
the town of Pondicherry, India. The results illus- 
trate an effective method to set priorities for mos- 
quito control by identifying the most significant 
breeding sites in a town, and show that they are 
not necessarily the most obvious, the most exten- 
sive or those intuitively most likely. (Author’s ab- 
stract) 

W89-03065 


SCHISTOSOMIASIS CONTROL IN IRRIGA- 
TION SCHEMES IN ZIMBABWE, 

Hydraulics Research Ltd., Wallingford (England). 
P. Bolton. 

Journal of Tropical Medicine and Hygiene, Vol. 
91, No. 3, p 107-114, June 1988. 5 fig, 8 ref. 


Descriptors: *Zimbabwe, *Parasitism, *Sanitary 
engineering, *Irrigation, *Human diseases, Schisto- 
somiasis, Snails, Molluscicides, Public health. 


The potential contribution by engineers to the con- 
trol of schistosomiasis in irrigation schemes was 
examined with reference to work in Zimbabwe. In 
larger schemes, snail control using molluscicides 
has proved effective. In smaller schemes, where 
this is impracticable, careful design and operation 
may reduce transmission. Appropriate measures 
are currently being assessed in a pilot project. 
(Author’s abstract) 

W89-03066 


GROUNDWATER MICROBIOLOGY: PROB- 
LEMS AND BIOLOGICAL TREATMENT: 
STATE-OF-THE-ART REPORT, 

Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). 

For primary bibliographic entry see Field 2F. 
W89-03075 


APPLICATION OF ENVIRONMENTAL RISK 
ANALYSIS TO GROUNDWATER PROTEC- 
TION, 

Insinoori- ja Limnologitoimisto Oy Vesitekniikka 
A.B., Salpakangas (Finland). 

M. O. Ettala. 

Water Science and Technology WSTED4, Vol. 
20, No. 3, p 87-93, 1988. 2 fig, 1 tab, 7 ref. 


Descriptors: *Water quality control, *Risk assess- 
ment, *Environmental protection, *Groundwater 
protection, *Groundwater quality, Water supply, 
Waste disposal, Industrial wastes, Air pollution, 
Chemical industry, Food processing industry, 
Forest industry, Groundwater pollution. 


Industrial hazards can be divided into risks relating 
to property, persons, know-how and operations. 
The operational risks include risks to the environ- 
ment, against which the industry is generally not 
insured. Environmental risk management is neces- 
sitated by the growth of legislation for environ- 
mental protection, by the economic losses involved 
in environmental damage and by the unfavorable 
image created by such damage for the industry. In 





1985-87, environmental risk analysis was applied at 
4 factories and 4 refuse disposal systems in the 
fields of chemistry, forest industry and foodstuffs. 
The analysis covers organization of the different 
process stages, air pollution, waste disposal and 
problems connected with the surface and ground- 
water. Consideration of the groundwater risks 
must take into account the hydrogeological condi- 
tions, sources of pollution, use and monitoring of 
groundwater, and estimation of magnitude of 
damage. A wide variety of factors affecting the 
quality of the groundwater supply must also be 
included in the analysis. As in normal risk analysis, 
the study consists of identification and quantifica- 
tion of the risks and comparison of alternative 
measures. However, environmental risks were not 
found to be identifiable solely by fault tree of 
action error analysis, by hazard and operability 
study or by management oversight and risk tree 
analysis. As in other fields, specialists are needed 
for a site study of groundwater issues in the facto- 
ries. Check lists were prepared for use when the 
personnel at different organization levels are inter- 
viewed. Serious environmental risks were found to 
be caused by deficiencies in the functioning of the 
organization, in information and allocation of re- 
sponsibility. Permits, agreements, etc. frequently 
been disregarded and many technical deficiencies 
have endangered the groundwater quality or 
supply. (Author’s abstract) 

W89-03083 


BIOLOGICAL TREATMENT OF GROUND- 
WATER IN BASINS WITH FLOATING FIL- 
TERS: Il. THE ROLE OF MICROORGANISMS 
IN FLOATING FILTERS, 

Helsinki Univ. (Finland). Dept. of Limnology. 

H. Seppanen. 

Water Science and Technology WSTED4, Vol. 
20, No. 3, p 185-187, 1988. 4 ref. 


Descriptors: *Groundwater, *Microorganisms, 
*Water treatment, *Biological treatment, *Filtra- 
tion, *Bacteria, Floating filters, Iron, Manganese. 


Bacteria and other organisms participate in the 
precipitation of soluble iron and manganese in 
many different ways. The production of hydrogen 
peroxide seems to be an important phase in the 
formation of the precipitates. Bacteria produce hy- 
drogen peroxide as an intermediate or an end prod- 
uct of metabolic processes. Iron and manganese 
bacteria are typical gradient organisms, growing in 
a sharp gradient between oxidized and reduced 
environments. Iron precipitating types are oligop- 
trophic and manganese precipitating types need 
higher concentrations of organic compounds. Man- 
ganese precipitating bacteria are eutrophic. Iron 
bacteria are sessile, and grow attached to the solid 
surface of filter media. Typical iron nd manganese 
precipitating bacteria in groundwater are Gallion- 
ella, Leptothrix, and Metallogenium. (See also 
W89-03094) (Author’s abstract) 

W89-03095 


IN SITU BIOLOGICAL GROUNDWATER DEN- 
ITRIFICATION: CONCEPTS AND PRELIMI- 
NARY FIELD TESTS, 

Tahal Consulting Engineers Ltd, Tel-Aviv 
(Israel). Water Resources and Environmental En- 
gineering Div. 

A. Mercado, M. Libhaber, and M. I. M. Soares. 
Water Science and Technology WSTED4, Vol. 
20, No. 3, p 197-209, 1988. 9 fig, 1 tab, 8 ref. 


Descriptors: *Water quality control, *Water pollu- 
tion treatment, *Groundwater, *Biological treat- 
ment, *Water pollution, *Nitrates, *Denitrification, 
*Injection wells, Pilot plants, In situ tests. 


High nitrate concentration presents the main 
groundwater quality problem of the Israeli coastal 
aquifer which supplies 25% of the total water 
consumption of the country. In about 50% of the 
coastal wells it nitrates concentration exceeds 45 
mg/l and in 18% of the wells it is above the 
maximum permissible concentration of the new 
Israeli standard, 70 mg/l. Although several protec- 
tion measures, mainly administrative, were intro- 
duced, their impact would be pronounced only 
after 1-3 decades; thus nitrate removal technologies 
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could be introduced as a mid-term solution. Pilot 
plant experiments were conducted in order to de- 
velop, demonstrate and compare various in situ 
schemes for nitrate removal from groundwater by 
biological denitrification. Activities were focused 
towards two schemes: (i) denitrification in a dual 
purpose (recharge-pumping) well and (ii) substrate 
injection through a battery of small diameter wells 
surrounding a central production well (the Daisy 
system). Experiments related to the first scheme 
indicate that, though nitrate content can be re- 
duced almost to zero, its economic feasibility 
seems to be unfavorable because of operational 
difficulties and the apparent requirements for 
costly supplementary treatment. Experiments relat- 
ed to the Daisy scheme demonstrated a nitrate 
removal efficiency of 10%. Considering the fact 
that only one injection well of the three drilled 
functioned properly, the above mentioned nitrate 
removal represents the efficiency of a single injec- 
tion well. It is anticipated that further experiments 
with the Daisy system consisting of 5-6 injection 
wells would result in a significant nitrate reduc- 
tion. (Author’s abstract) 

W89-03097 


BIODEGRADATION MODELING AT 
TION FUEL SPILL SITE, 

Rice Univ., Houston, TX. Dept. of Environmental 
Science and Engineering. 

H. S. Rifai, P. B. Bedient, J. T. Wilson, K. M. 
Miller, and J. M. Armstrong. 

Journal of Environmental Engineering (ASCE) 
JOEDDU, Vol. 114, No. 5, p 1007-1029, October 
1988. 13 fig, 2 tab, 25 ref. 


AVIA- 


Descriptors: *Aquifers, *Biodegradation, *Model 
studies, *Water pollution control, *Fate of pollut- 
ants, *Cleanup, *Oil spills, *Groundwater pollu- 
tion, Oxygen transfer, Path of pollutants, Bioplume 
II model, Gasoline. 


Biodegradation has recently emerged as an effec- 
tive process for contaminant attenuation in 
aquifers. The development of a 2-dimensional 
model (BIOPLUME II) for contaminant transport 
influenced by oxygen-limited biodegradation is 
presented. The model uses a dual-particle mover 
concept to simulate the transport of contaminants 
and oxygen in the subsurface. The reaction be- 
tween oxygen and the contaminants is assumed to 
be instantaneous and is simulated using the princi- 
ple of superposition. Preliminary results are pre- 
sented from a modeling effort using BIOPLUME 
II at an aviation gasoline spill where biodegrada- 
tion is known to occur. The model was calibrated 
to field data collected before the installation of an 
interception pumping system at the site. The model 
was also used to simulate field conditions at the site 
over a two-year period with the pumping system in 
operation. The model predictions evidently match 
the observed data and the observed rate of con- 
taminant mass loss at the site reasonably well. 
(Author’s abstract) 

W89-03100 


DYE-SENSITIZED PHOTOCHEMICAL RE- 
DUCTION OF PCBS, 

Virginia Polytechnic Inst. and State Univ., Blacks- 
burg. Dept. of Civil Engineering. 

For primary bibliographic entry see Field SD. 
W89-03101 


LEACHATE COLLECTION IN 
STEADY CASE, 

Kansas Univ., Lawrence. Dept. of Civil Engineer- 
ing. 

For primary bibliographic entry see Field SE. 
W89-03102 


LANDFILLS: 


FATE OF ADDED ALKALINITY DURING 
NEUTRALIZATION OF ACID LAKE, 

Cornell Univ., Ithaca, NY. Dept. of Environmen- 
tal Engineering. 

J. J. Bisogni. 

Journal of Environmental Engineering (ASCE) 
JOEDDU, Vol. 114, No. 5, p 1219-1224, October 
1988. 3 fig, 7 ref. 
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Descriptors: *Alkalinity, *Lakes, *Acidic water, 
*Acid rain, *Lake restoration, Acidification, Wolf 
Pond, Liming, Acid neutralization, Sodium bicar- 
bonate, Sodium fate, New York. 


The relatively low cost of lime products (e.g., 
Ca(OH)2, CaCO3) has favored the use of these 
chemicals in lake neutralization. NaHCO3 and 
Na2CO3 are more costly neutralizing agents but 
offer a solubility advantage over lime products. 
However, very little acid lake neutralization expe- 
rience exists with these basic sodium salts. An 
attempt was made to neutralize an acidic lake with 
sodium bicarbonate for the purpose of determining 
the fate of added alkalinity. Evaluation of the 
magnitudes of these fates is important in estimating 
required neutralizing agent dosages. Neutralization 
studies were carried out on Wolf Pond, an acid 
lake located in Franklin County, New York. Meas- 
urements of pH, alkalinity as well as the fate and 
distribution of sodium were made over a period of 
several months after sodium bicarbonate was 
added. The use of of sodium bicarbonate provides 
a means to determine the fate of alkalinity to an 
acid lake. The conservative nature of the sodium 
ion was exploited to trace added alkalinity. It 
appears that the major fate of added alkalinity in 
Wolf Pond is depletion by hydraulic washout. 
Internal alkalinity generation and atmospheric 
acidity input appear to be approximately of the 
same magnitude for Wolf Pond. (Brock-PTT) 
W89-03111 


PHOSPHATE REQUIREMENT FOR ANAERO- 
BIC FIXED FILM TREATMENT OF LANDFILL 
LEACHATE, 

Technical Univ. of Nova Scotia, Halifax. Dept. of 
Civil Engineering. 

For primary bibliographic entry see Field 5D. 
W89-03132 


ENVIRONMENTAL MANAGEMENT OF THE 
ZAMBEZI RIVER SYSTEM, 

Ministry of Agriculture and Water Development, 
Lusaka (Zambia). 

L. L. Mbumwae. 

Regulated Rivers - Research and Management 


- RRMEP, Vol. 2, No.4, p 553-557, September-Oc- 


tober 1988. 1 tab. 


Descriptors: *Environmental management, *Water 
management, *Rivers, *Riparian waters, Manage- 
ment planning, Policy making, Zambezi River, De- 
veloping countries, Erosion, Monitoring. 


In order to achieve environmentally sound man- 
agement of the Zambezi River and its basin, an 
Action Plan involving the cooperation of the eight 
countries of the basin (Angola, Botswana, Malawi, 
Mozambique, Namibia, Tanzania, Zambia, and 
Zimbabwe) has been produced. This paper intro- 
duces the Action Plan, which is not only aimed at 
a systematic investigation of environmental aspects 
of development, but also making sure that properly 
designed policies and programs are formulated by 
riparian countries. There are 19 Zambesi Action 
Plan Projects, several of which include 3-6 subpro- 
jects. They concern such activities as institutional 
data coordination, monitoring of environmental 
impacts, feasibility studies, and erosion control. 
(Brock-PTT) 


- W89-03144 


ATTEMPT TO FACILITATE WATER MAN- 
AGEMENT ISSUES IN THE ZAMBEZI RIVER 
BASIN USING DECISION SUPPORT SYS- 
International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 

G. Pinay, K. A. Salewicz, and G. Kovacs. 
Regulated Rivers - Research and Management 
RRMEP, Vol. 2, No.4, p 559-563, September-Oc- 
tober 1988. 1 fig, 3 tab, 12 ref. 


Descriptors: *Policy making, *Regulated rivers, 
*Water management, *Riparian waters, Zambezi 
River, Developing countries, Systems analysis, 
Computer programs, Reservoir operation. 
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In order to address at least some of the crucial 
issues which are common to countries sharing a 
large river basin, the ‘Decision Support Systems 
for Managing Large International Rivers Project’ 
(LIR) was initiated within the framework of the 
Environment Program at the International Insti- 
tute for Applied Systems Analysis (IIASA). The 
basic objective of the project is to develop a set of 
efficient analytical software tools for use by river 
basin commissions as well as by individual riparian 
countries to assess the consequences of various 
planning and management policy options. The LIR 
at IIASA and its application in the Zambezi River 
case study is reviewed. The first application of the 
software package will concern the reservoir oper- 
ations of the middle Zambezi impoundments. 
(Brock-PTT) 

W89-03145 


PILOT PLANT DEMONSTRATION 
SITU BIODEGRADATION 
LOROETHANE, 

Rutgers - The State Univ., New Brunswick, NJ. 
Dept. of Chemical and Biochemical Engineering. 
For primary bibliographic entry see Field SD. 
W89-03164 


OF IN- 
OF 1,1,1-TRICH- 


FATE AND EFFECTS OF XANTHATES IN 
LABORATORY FRESHWATER SYSTEMS, 
Wuhan Inst. of Hydrobiology (China). 

Y. Xu, J. P. Lay, and F. Korte. 

Bulletin of Environmental Contamination and 
Toxicology BECTA6, Vol. 41, No. 5, p 683-689, 
November 1988. 3 fig, 4 tab, 3 ref. 


Descriptors: *Fate of pollutants, *Toxicity, *Water 
pollution treatment, *Xanthates, *Mine wastes, 
Duckweed, Aquatic plants, Daphnia, Bioaccumu- 
lation, Bioconcentration, Industrial wastes. 


Xanthates (salts of the dithioformic acid-O-ester 
with a C-O-alkyl or aryl chain and C-S-metal ion) 
are mostly of a technical significance as ‘samplers’ 
of metal sulfides in mining flotation. They are 
known to be strong fish poisons with LDSO values 
of between 10 and 100 mg/L water. Recently 
xanthates are being discussed as helpful agents in 
environmental protection because of their ability to 
remove harmful heavy metals from contaminated 
waters. The present work was undertaken to pro- 
vide more information on the fate and effects on 
aquatic organisms of these environmental chemi- 
cals. Results with Lemna minor (duckweed) re- 
vealed that (14)C-labeled potassium-ethylxanthate 
was rapidly taken up from the aqueous phase with 
maximum concentrations at 24 h after dosing. The 
results of the toxic effects of four xanthates tested 
are summarized, showing lethality and growth in- 
hibition at concentrations varying from less than 5 
to 20 mg/L. The 24-hour ECS0 (immobilization) 
values for Daphnia magna were 0.35 mg/L for 
sodium ethylxanthate, and ranged from 3.0-3.7 mg/ 
L for sodium isopropylxanthate, sodium isobutylx- 
anthate and potassium pentylxanthate. It was also 
demonstrated that the chemical half-lives of xanth- 
ates in water range from about 2.5 to 4 days (C2- 
C5-alkyl). (VerNooy-PTT) 

W89-03201 


INFLUENCE OF NUTRIENT ENRICHMENT 
AND LIGHT AVAILABILITY ON THE ABUN- 
DANCE OF AQUATIC MACROPHYTES IN 
FLORIDA STREAMS, 

Florida Univ., Gainesville. Dept. of Fisheries and 
Aquaculture. 

For primary bibliographic entry see Field 5C. 
W89-03231 


STRINGFELLOW LEACHATE TREATMENT 
WITH 4 
Environmental Protection Agency, Cincinnati, 
OH. Hazardous Waste Engineering Research Lab. 
For primary bibliographic entry see Field 5D. 
W89-03328 


6. WATER RESOURCES 
PLANNING 


6A. Techniques Of Planning 


MONITORING, RESEARCH, AND MANAGE- 
MENT: INTEGRATION FOR DECISIONMAK- 
ING IN COASTAL MARINE ENVIRONMENTS, 
National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. Ocean Assessments Div. 

For primary bibliographic entry see Field 5A. 
W89-02323 


ENVIRONMENTAL AUDITING: MANAGE- 
MENT’S KEY TO EFFECTIVE ENVIRONMEN- 
TAL COMPLIANCE, 

Mabbett, Capaccio and Associates, Inc., Cam- 
bridge, MA. 

R. S. Capaccio, A. N. Mabbett, and A. J. 
Cunningham. 

IN: 8th AESF/EPA Conference on Pollution 
Control for the Metal Finishing Industry. EPA 
Report _ EPA/600/9-87/012, July 1987. p 257- 
268, 4 ref. 


Descriptors: *Environmental protection, *Manage- 
ment planning, *Environmental policy, *Regula- 
tions, Monitoring, Hazardous materials, Enforce- 
ment, Water pollution control, Industrial wastes. 


Environmental auditing can be management’s key 
to effective environmental compliance by assessing 
ones status with a myriad of changing regulatory 
requirements. Since environmental auditing activi- 
ties represent a relatively new technique for indus- 
try, the definition and methods of conducting an 
environmental audit may vary significantly. The 
generally accepted definition used by the EPA 
defines an environmental audit as a: ‘systematic, 
documented, periodic and objective review of fa- 
cility operations and practices related to meeting 
environmental requirements.’ Some of the reasons 
for performing an environmental audit are given 
and deficiencies frequently identified during audits 
of manufacturing facilities are summarized. 
Common compliance problems include lack of 
documentation/record keeping, inadequate prac- 
tices employed in handling hazardous, and inad- 
equate management procedures and training. (See 
a W89-02392) (Lantz-PTT) 
W89-02409 


ADVISORY SYSTEM FOR NORTH CAROLINA 
GROUNDWATER QUALITY MODELING AND 
MANAGEMENT NEEDS, 

Duke Univ., Durham, NC. Dept. of Civil and 
Environmental Engineering. 

For primary bibliographic entry see Field 5G. 
W89-02548 


MICROCOMPUTER PROGRAM DEVELOP- 
MENT FOR ON-FARM IRRIGATION SYS- 
TEMS PLANNING, 

Idaho Univ., Moscow. Dept. of Agricultural Engi- 
neering. 

B. A. King, B. A. Sauer, and J. R. Busch. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-235783/ 
AS. Price codes: A17 in paper copy; A01 in micro- 
fiche. Idaho Water Resources Research Institute 
Moscow, Completion Report, May 1987. 385p, 85 
fig, 2 tab, 28 ref, 8 append. Contract No. 14-08- 
0001-G1222. 


Descriptors: *System analysis, *Irrigation design, 
*Simulation analysis, *Computer models, Irriga- 
tion, Pacific Northwest, Computer programs, Irri- 
gation practices, Crop rotation, Irrigation systems 
information. 


A simulation modeling package has been devel- 
oped for the purpose of critically evaluating on- 
farm irrigation water supply and application sys- 
tems under Pacific Northwest conditions. The 
entire package is designed to be executed on a 
microcomputer. The modeling package incorpo- 
rates climatic, farm layout and management factors 
in conjunction with irrigation systems information. 
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The modeling procedure can consider up to 6 
different application systems supplied from a 
common water source applying water to total 11 
fields. The crop rotation pattern for each field can 
be up to 9 years with 2 crops per year. The 
procedure is designed to be used as a planning tool 
for determining the projected operation of an irri- 
gation system on a given farm under site-specific 
conditions. (IWRRI) 

W89-02550 


HYDROLOGY VERSUS WATER RESOURCES 
MANAGEMENT, 

Slovenska Akademia Vied, Bratislava (Czechoslo- 
vakia). Ustav Hydrologie a Hydrauliky. 

For primary bibliographic entry see Field 2A. 
W89-02724 


FLOOD HAZARD MANAGEMENT: BRITISH 
AND INTERNATIONAL PERSPECTIVES. 

For primary bibliographic entry see Field 4A. 
W89-02743 


FLOOD PROBLEM IN PERSPECTIVE, 
Middlesex Polytechnic, London (England). Flood 
Hazard Research Centre. 

For primary bibliographic entry see Field 4A. 
W89-02744 


URBAN FLOOD PROBLEMS: THEIR SCALE 
AND THE POLICY RESPONSE, 

Ministry of Agriculture, Fisheries and Food, 
London (England). 

For primary bibliographic entry see Field 4A. 
W89-02746 


FLOOD LOSS REDUCTION BY METROPOLI- 
TAN REGIONAL AUTHORITIES IN THE 
UNITED STATES, 

Massachusetts Univ., Amherst. Dept. of Geology 
and Geography. 

For primary bibliographic entry see Field 6E. 
W89-02752 


WARNING DISSEMINATION AND _ RE- 
SPONSE WITH SHORT LEAD TIMES, 
Colorado Univ. at Colorado Springs. Dept. of 
Geography and Environmental Studies. 

For primary bibliographic entry see Field 6F. 
W89-02754 


IT’S YOUR CHOICE: A GUIDEBOOK FOR 
LOCAL OFFICIALS ON SMALL COMMUNITY 
WASTEWATER MANAGEMENT OPTIONS. 
Environmental Protection Agency, Washington, 
DC. Municipal Facilities Div. 

For primary bibliographic entry see Field 5D. 
W89-02838 


WASTE MINIMIZATION AUDIT REPORT: 
CASE STUDIES OF MINIMIZATION OF SOL- 
VENT WASTES AND ELECTROPLATING 
WASTES AT A DOD (DEPARTMENT OF DE- 
FENSE) INSTALLATION, 

Versar, Inc., Springfield, VA. 

For primary bibliographic entry see Field 5D. 
W89-02839 


CORRECTIVE MEASURES FOR RELEASES 
TO GROUNDWATER FROM SOLID WASTE 
MANAGEMENT UNITS, 

GCA Corp., Bedford, MA. GCA Technology 
Div. 

For primary bibliographic entry see Field 5G. 
W89-02844 


CONSERVATION 
FOR RIVERS, 
Transvaal Afdeling Natuurbewaring, 
(South Africa). 

C. J. Kleynhans, M. N. Bruton, J. A. Day, R. N. 
Porter, and C. P. R. Roberts. 


MANAGEMENT OPTIONS 


Pretoria 





IN: Conservation of South African Rivers. 1986. p 
36-43, 13 ref. 


Descriptors: *Water resources management, 
*Water conservation, *Rivers, *South Africa, Con- 
servation, River regulations, Management plan- 
ning. 


Conservation management involves an interference 
with rivers to produce desired changes or to pre- 
vent undesirable changes. In order to decide 
whether management is necessary and what meas- 
ures must be taken in different instances, rivers 
need to be classified on two scales, i.e., in terms of 
their conservation status and their conservation 
importance. Different parts of a river system could 
be given different gradings. Rivers which have a 
high conservation importance but a low conserva- 
tion status need the most urgent attention, and the 
aim will be to raise their conservation status to the 
highest practical level. For any management deci- 
sions to be made, it is important to have a funda- 
mental understanding of the way in which a river 
functions, the consequences of perturbations, and a 
value system which allows judgements to be made 
about priorities. Reviewing whether management 
is n and what the conservation goals 
should be, can help determine the direction of 
management. Two possibilities for the management 
of a scarce resource such as water have been 
proposed in the literature: (a) the first is the maxi- 
mum feasible sustainable state which essentially 
relies on continued technological advancement to 
maximize the resource as the solution to the scarci- 
ty problem; and (b) the frugal sustainable state in 
which no goals of maximizing the amounts of the 
resource that will be used are set. (See also W89- 
02985) (Lantz-PTT) 

W89-02989 


6B. Evaluation Process 


OPTIMIZING OPERATION AND MAINTE- 
NANCE OF WATER SUPPLY WELLS, 

Weston (Roy F.), Inc., West Chester, PA. 

J. Tavangar. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 15- 
29, 2 fig, 4 tab. 


Descriptors: *Maintenance, *Pumping, *Wells, 
*Water well maintenance, *Model studies, *Cost 
analysis, *Water supply systems, *Economic as- 
pects, Aquifers, Water quality, Groundwater moni- 
toring, Mathematical studies, Groundwater, 
Groundwater management. 


As population and demand for water grow and 
new sources of water become expensive and 
scarce, the need for better management of existing 
water supply systems becomes apparent. Ground- 
water plays an important role in the water picture 
of many municipalities and is often the best quality 
and the most reliable source of water available. 
However, because of overpumping, water levels 
are declining in most aquifers. This has resulted in 
higher pumping costs, and in some cases, extrac- 
tion of lower quality water. In addition, as water 
systems age and deteriorate, their efficiencies often 
decline, resulting in lower production rates and 
higher energy costs. Since the process of deteriora- 
tion usually takes place over a relatively long 
period, it is not easily detected and quantified 
unless a systematic testing and monitoring program 
is in place. In case of a decline in well or pump 
efficiency, a choice must be made regarding the 
type of rehabilitation measures that would yield 
the best economic results. A detailed economic 
evaluation procedure is presented for selecting the 
most cost-effective rehabilitation measures from 
the many alternatives available for improving inef- 
ficient systems. An interactive computer model has 
been developed to facilitate the application of this 
economic analysis procedure and to assist in the 
collection and updating of a data base necessary 
for such an analysis. A procedure is also presented 
for optimizing the operation of water supply wells 
to minimize the overall pumping cost of the 
system. (See also W89-02331) (Author’s abstract) 
W89-02333 
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WASTEWATER TREATMENT: OPTIMIZING 
AN EXISTING SYSTEM, 

Harris Corp., Melbourne, FL. 

For primary bibliographic entry see Field 5D. 
W89-02406 


PROCEEDINGS, SEVENTEENTH MISSISSIP- 
PI WATER RESOURCES CONFERENCE, 25-26 
MARCH, 1987, JACKSON, MISSISSIPPI. 
Mississippi State Univ., Mississippi State. Water 
Resources Research Inst. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-116769/ 
AS. Price codes: A06 in paper copy; AOI in micro- 
fiche. Proceedings Report, 1987. 110p. Edited by 
E. J. Hawkins. Contract No. G1234. 


Descriptors: *Water management, *Data storage, 
*Data retrieval, *Model studies, *Groundwater 
movement, Water law, Computer models, Mathe- 
matical models, Hydraulic models, Surface water, 
Economic impact, Waterways, Irrigation, Flood- 
ing. 


The proceedings of the seventeenth Mississippi 
water resources conference are compiled. In this 
conference, papers focused on specific problems, 
systems, and methods applicable to water manage- 
ment in the State and the region. Twenty-one 
papers by separate authors add d informati 
data management, assessed impacts of the 1986 
drought, presented modeling techniques for vari- 
ous surface and groundwater problems, presented 
water quality studies, reviewed alternatives 
sources of supply, and discussed water allocation. 
(USGS 

W89-02476 











WATER AND ARID LANDS OF THE WEST- 
ERN UNITED STATES. 

For primary bibliographic entry see Field 6D. 
W89-02630 


WEST IN PROFILE, 

World Resources Inst., Washington, DC. 

For primary bibliographic entry see Field 6D. 
W89-02631 


CENTRAL VALLEY OF CALIFORNIA, 
California Univ., Davis. 

For primary bibliographic entry see Field 6D. 
W89-02633 


WATER RESOURCES OF THE UPPER COLO- 
RADO RIVER BASIN: PROBLEMS AND 
POLICY ALTERNATIVES, 

Colorado Univ., Boulder. 

For primary bibliographic entry see Field 6D. 
W89-02635 


TOWARD SUSTAINING A DESERT METROP- 
OLIS: WATER AND LAND USE IN TUCSON, 
ARIZONA, 

Arizona Univ., Tucson. 

For primary bibliographic entry see Field 6D. 
W89-02637 


WATER MANAGEMENT ISSUES IN THE 
DENVER, COLORADO, URBAN 

Milliken Chapman Research Group, Inc., Little- 
ton, CO. 

For primary bibliographic entry see Field 6D. 
W89-02638 


NEW WATER POLICIES FOR THE WEST, 
World Resources Inst., Washington, DC. 

For primary bibliographic entry see Field 6D. 
W89-02639 


DEVELOPING A STATE GROUND WATER 
POLICY IN THE CORN BELT: THE IOWA 
CASE, 

IT Corp., Monroeville, PA. 

For primary bibliographic entry see Field 2F. 
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W89-02681 


POWER BEHIND THE FLOOD SCENE, 
Middlesex Polytechnic, London (England). Flood 
Hazard Research Centre. 

For primary bibliographic entry see Field 6E. 
W89-02747 


a CHOICE AND BENEFIT-COST ANAL- 
Middlesex Polytechnic, London (England). Flood 
Hazard Research Centre. 

C. H. Green. 

IN: Flood Hazard Management: British and Inter- 
national Perspectives. Geo Books, Norwich, Eng- 
land. 1987. p 219-244, 3 fig, 7 tab, 37 ref. 


Descriptors: *Cost-benefit analysis, *Risks, *Flood 

control, *Flood plain management, *Social as- 

pects, Surveys, Economic aspects, Flood damage, 

Theoretical analysis, Public policy, Tangible bene- 

= ge benefits, Comparative benefits, Public 
efits. 


Benefit-cost analysis (BCA) is a procedure whose 
rationale is that since economists cannot define 
ends or social goals in any rigorous manner, soley 
the economic efficiency implications of projects 
are analyzed. The intent is then that this rigorous 
analysis of the efficiency implications will be 
melded into assessing the project against other 
social goals. BCA applied to flood control projects 
can easily ignore the most important data. Since 
the social goals served by flood alleviation are not 
defined in Britain, it is easily assumed that econom- 
ic efficiency is the goal merely because a project's 
success can be quantified on this basis. Second, 
BCAs typically exclude some impacts as intangi- 
bles which affect the project’s efficiency. What is 
included need not be so much what is important as 
what is easily measured. Not only are the results 
thereby distorted, but the intangibles may be re- 
garded as unimportant merely because they are not 
quantified. A third danger is that in carrying out 
analyses pragmatic feasibility can negate the im- 
portance of theoretical correctness. A review of 
these problems is presented along with a rt of 
the work being done to overcome some of them. 
(See also W89-02743) (Author’s abstract) 
W89-02756 


ASSESSING THE HEALTH EFFECTS OF 
FLOODS, 


Greater London Council (England). Dept. of 
Public Health Engineering. 

For primary bibliographic entry see Field 2E. 
W89-02757 


PROJECT APPRAISAL, RESOURCE ALLOCA- 
TION AND PUBLIC INVOLVEMENT, 
Bayerisches Landesamt fuer Wasserwirtschaft, 
Munich (Germany, F.R.). 

For primary bibliographic entry see Field 6E. 
W89-02758 


VALUE ENGINEERING FOR SMALL COM- 
MUNITIES. 

Environmental Protection Agency, Washington, 
DC. Office of the Assistant Administrator for 
Water. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-184858. 
Price codes: A03 in paper copy, AOI in microfiche. 
Report No. EPA 430/09-87-011, March 1988. 33p, 
10 fig, 6 ref, 4 append. 


Descriptors: *Value engineering, *Construction 
costs, *Operating costs, *Engineering, 
*Wastewater treatment facilities, *Economic as- 
pects, Costs, Finances. 


The use of value engineering (VE) for wastewater 
treatment facilities during their design develop- 
ment is a proven management tool that saves 
money. Since September 1976, VE has been re- 
quired for all wastewater treatment projects with 
an estimated construction cost of $10 million or 
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more, if financial assistance was provided by the 
EPA. In addition, EPA has encouraged the use of 
VE on smaller projects. This program has been 
extremely successful in controlling the cost of con- 
struction, as well as in saving communities thou- 
sands of dollars each year in facility operating 
costs. This document provides guidance to com- 
munities which are considering the use of VE for 
their wastewater treatment projects. This docu- 
ment: explains what VE is and provides examples; 
illustrates the cost of VE as well as its benefits; and 
provides a simplified contract clause (a standard 
scope of service) to be used in obtaining VE serv- 
ices. Because this document is intended to provide 
an overview of the VE process, details of the VE 
rocess have not been addressed. The use of VE 
‘or wastewater treatment facilities during their 
design development is a proven management tool 
that saves money. (Lantz-PTT) 
W89-02865 


CONSERVATION OF SOUTH AFRICAN 
RIVERS 


Council for Scientific and Industrial Research, Pre- 
toria (South Africa). Foundation for Research De- 
velopment. 

For primary bibliographic entry see Field 2H. 
W89-02985 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


GROWTH AND WATER IN THE SOUTH 
COAST BASIN OF CALIFORNIA, 

California Univ., Riverside. 

For primary bibliographic entry see Field 6D. 
W89-02636 


6D. Water Demand 


CASE STUDY OF MINIMUM STREAMFLOW 
FOR FISHERY HABITAT IN THE YAMPA 
RIVER, 

Colorado State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2J. 
W89-02460 


PROJECTIONS OF WATER AVAILABILITY 
IN THE LOWER RIO GRANDE, GILA-SAN 
FRANCISCO AND MIMBRES DRAINAGE 
BASINS TO 2005, 

New Mexico Univ., Albuquerque. Bureau of Busi- 
ness and Economic Research. 

J. C. Tysseling, D. Boldt, and B. McDonald. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB87-201042/ 
AS. Price codes: A09 in paper copy; A01 in micro- 
fiche. New Mexico Water Resources Research In- 
stitute, Las Cruces. Technical Completion Report 
No. 212, October 1986. 172p, 44 tab, 2 maps, 36 
ref, 3 append. Project No. 1345629. 


Descriptors: *Water demand, ‘Forecasting, 
*Water requirements, *Long-term planning, Re- 
gional analysis, Competing uses, Water policy, 
Management, New Mexico, Lower Rio Grande, 
Gila-San Francisco drainage basin, Mimbres drain- 
age basin. 


The management of New Mexico water resources 
requires an understanding of the magnitude and 
source of future water scarcity conditions. Without 
detailed information regarding the specific nature 
of future water scarcity conditions, resource man- 
agement activities may incorrectly assign priorities 
to particular scarcity-mitigating efforts. Current 
and projected water supply and demand conditions 
are analyzed for the Lower Rio Grande Surface 
Drainage Basin, the Gila River and San Francisco 
River Surface Drainage and Mimbres Closed 
Basin. This analysis relies on 1980 data and 
projects future water scarcity conditions over a 25- 
year period to 2005. Water use data for 1980 
provided by the State Engineer Office is combined 
with economic and demographic data (from sever- 
al sources) to allow calculation of water use coeffi- 


cients for differing water use sectors within the 
hydrologically defined portions of each county. 
Future water scarcity conditions are assessed by 
the State Engineer Office. The analysis identified 
increased water scarcity conditions in the projec- 
tion for both the Lower Rio Grande Surface 
Drainage Basin and Mimbres Closed Basin. The 
25-year protection of water resource demands in 
the Gila-San Francisco Surface Drainage Basin 
shows a decline in scarcity conditions. (McDonald- 


NM U.) 
W89-02474 


PUMPAGE OF WATER IN LOUISIANA, 1985, 
Geological Survey, Baton Rouge, LA. Water Re- 
sources Div. 

D. L. Lurry. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. Louisiana Water Resources Special 
Report No. 4, 1987. 14p, 6 fig, 3 tab, 15 ref. 


Descriptors: *Groundwater, *Water utilization, 
*Louisiana, *Withdrawal, *Water use, Surface 
waters, Water supply, Domestic use, Public-supply 
use, Rural use, Irrigation use, Industrial use, Aqua- 
culture. 


In 1985, an estimated 10,420 Mgal/d (million gal- 
lons per day) of water was withdrawn for various 
purposes in Louisiana - about 1,450 Mgal/d of 
groundwater and about 8,970 Mgal/d of surface 
water. Total water withdrawals in the State de- 
creased by 16 percent from 1980 to 1985. For 1980 
and 1985, groundwater withdrawals were 14 per- 
cent and surface water withdrawals were 86 per- 
cent of the total withdrawals in the State. Ground- 
water withdrawals decreased by 19 percent; 
whereas, surface water withdrawals decreased by 
16 percent during this 5-year period. The totals of 
water withdrawn in 1985 for various purposes 
were as follows: public supply, 629 Mgal/d; indus- 
trial, 2,090 Mgal/d; power generation, 5,960 Mgal/ 
d; rural domestic and livestock, 58 Mgal/d; and 
irrigation and aquaculture, 1, 680 Mgal/d. Ground- 
water was withdrawn at the following average 
rates for various purposes in 1985: public supply, 
276 Mgal/d; industrial, 303 Mgal/d; power genera- 
tion, 30 Mgal/d; rural domestic and livestock, 54 
Mgal/d; and irrigation and aquaculture, 784 Mgal/ 
d. Surface water was withdrawn at the following 
average rates for various purposes in 1985: public 
supply, 353 Mgal/d; industrial 1,790 Mgal/d; 
power generation, 5,930 Mgal/d; rural domestic 
and livestock, 4 Mgal/d; and irrigation and aqua- 
culture, 891 Mgal/d. Industrial water withdrawals 
decreased by 1,580 Mgal/d from 1980 to 1985. 
This reflects a decrease of 43 percent from 1980. 
(USGS) 

W89-02506 


WATER AND ARID LANDS OF THE WEST- 
ERN UNITED STATES. 

Cambridge University Press, New York, 1988. A 
World Resources Institute Book. 415p. Edited by 
Mohamed T. El-Ashry and Diana C. Gibbons. 


Descriptors: *Arid lands, *Semiarid lands, *Water 
allocation, *Water demand, *Western United 
States, *Water policy, *Regional planning, Water 
management, Water conservation, Water supply 
development, Water use efficiency. 


The nature of water demands in agricultural and 
municipal sectors in the U.S. West is explored and 
policies for maximizing efficiency and minimizing 
the conflicts inherent in policy change are out- 
lined. It is shown how the West can gradually 
move away from expensive supply-side projects 
and water subsidies and how it can control demand 
and reallocate existing supplies within water mar- 
kets, enhancing environmental quality in the proc- 
ess. Areas discussed include the Central Valley and 
South Coast Basin of California, the Texas High 
Plains, the upper Colorado River Basin, Tucson, 
Arizona, and Denver, Colorado. Also addressed is 
the water management challenge other dry lands 
face. Numerous countries are also experiencing 
conflicts as they try to reallocate limited supplies 
from agriculture to urban uses. Many of the recom- 
mendations included here, when adapted to pre- 
vailing social, cultural, and economic conditions, 
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could help increase the productivity of water and 
land resources in other regions. (See W89-02631 
thru W89-02639) (VerNooy-PTT) 

W89-02639 


WEST IN PROFILE, 

World Resources Inst., Washington, DC. 

M. T. El-Ashry, and D. C. Gibbons. 

IN: Water and Arid Lands of the Western United 
States. Cambridge University Press, New York. 
1988. p 1-19, 3 fig, 4 tab, 34 ref. 


Descriptors: *Arid lands, *Semiarid lands, *Water 
demand, *Municipal water, *Irrigation require- 
ments, *Water management, Water conservation, 
Water allocation, Water use efficiency, Western 
— States, Urbanization, Irrigation effects, Sa- 
inity. 


Water development in the American West has 
been shaped by the region’s geography, legal and 
institutional arrangements, urban expansion, and 
the spread of irrigated agriculture. From the grass- 
lands of west Texas to the deserts of Arizona, the 
southwest quadrant of the United States is the most 
arid part of the country. The geography of this 
area affected the history of its water law develop- 
ment. Another factor exerting increasing pressure 
on water allocation is the rapid growth of urban 
areas and their increasing municipal water de- 
mands. Although municipal and industrial water 
needs are growing, water use in the West remains 
dominated by irrigated agriculture. With agricul- 
tural consumption reaching 90 percent of total 
water consumption in some areas, agricultural 
needs and the growing problem of salinity due to 
irrigation are major factors. The West now stands 
at a critical juncture. Except in small municipal 
projects, supply-side remedies are no longer the 
answer to water scarcity. Making a smooth transi- 
tion in the West from water development to water 
conservation and reallocation will require funda- 
mental changes in long-held attitudes toward natu- 
ral resources and man’s dominion over them. (See 
also W89-02630) (VerNooy-PTT) 

W89-02631 


GREAT AMERICAN DESERT  TRANS- 
FORMED: ARIDITY, EXPLOITATION, AND 
IMPERIALISM IN THE MAKING OF THE 
MODERN AMERICAN WEST, 

California Univ., Los Angeles. 

N. Hundley. 

IN: Water and Arid Lands of the Western United 
States. Cambridge University Press, New York. 
1988. p 21-83, 207 ref. 


Descriptors: *Water law, *Water rights, *Deserts, 
*Arid lands, *Semiarid lands, *History, *Water 
demand, *Water supply development, *Literature 
review, Economic development, Irrigation re- 
quirements, Water allocation, Municipal water, 
Water policy, Western United States, Urbaniza- 
tion, Industrial water, Water allocation. 


Following the 1848 discovery of gold in Califor- 
nia, the West developed rapidly, with attention 
focused primarily on precious metals in the moun- 
tains and stockgrowing and farming on the Great 
Plains and in the broad valleys of the far West. 
Over the next 50 years, modest but significant 
advances in irrigation accompanied important de- 
velopments in western water law, especially in 
states containing both arid and humid sections. 
Western agriculture’s hard times in the 1880s and 
1890s were followed by unprecedented prosperity 
during the early twentieth century. Mining en- 
joyed similar prosperity during the war years, and 
governmental expenditures, along with advances in 
science and technology, were decisive. Both stock- 
growers and farmers experienced boom times from 
the 1940s into the 1960s, while urban and industrial 
expansion meant increased demands from the 
West’s dearest resource: water. Pressure for mas- 
sive new water projects lessened in the 1970s and 
1980s as costs soared, as environmentalists urged 
wiser use of scarce supplies, and as the population 
growth rate slowed. With a current western popu- 
lation in excess of 70 million, with increasing urban 
and industrial demands for limited water supplies, 





and with little prospect of huge new projects to 
increase water supplies, the West is entering a new 
era. The emphasis is now on reallocation and 
better management of existing supplies. Demands 
are mounting for new attitudes toward water, espe- 
cially for conservation in agriculture. (See also 
W89-02630) (VerNooy-PTT) 

W89-02632 


CENTRAL VALLEY OF CALIFORNIA, 
California Univ., Davis. 

C. V. Moore, and R. E. Howitt. 

IN: Water and Arid Lands of the Western United 
States. Cambridge University Press, New York. 
1988. p 85-126, 2 fig, 10 tab, 26 ref. 


Descriptors: *California, *Water demand, *Water 
management, *Water law, *Water allocation, 
*Water policy, Municipal water, Economic devel- 
opment, Overdraft, Water conveyance, History, 
Geohydrology. 


The conflicts and control of water in California 
have been the source of political careers, personal 
fortunes, and Hollywood movies. Water has char- 
acteristics of both public and private property. 
Over the past century, water management and 
development have shifted from small local institu- 
tions to sage weeny d large public agencies. The 
impetus for changing institutions came from physi- 
cal, economic, and technical shifts; the implemen- 
tation was manifest political power. A brief over- 
view of the physical and economic characteristics 
of California’s Central Valley is presented, fol- 
lowed by a historical overview of economic devel- 
opment in the valley, including water law and the 
major actors in the development and management 
of water. Emerging problems in the Central Valley 
water industry are presented, and the policy solu- 
tions to these problems are developed. These con- 
clusions lead to the prediction that California’s 
water institutions are about to change substantially 
again. A nonstructural policy option would trans- 
form water agencies from predominantly builders 
and allocators of new supplies to providers of 
information and impartial brokers for existing sup- 
plies. Providing information to minimize the cost 
of market creation would replace construction of 
new facilities as the primary agency thrust. (See 
also W89-02630) (Author’s abstract) 

W89-02633 


LAND AND WATER MANAGEMENT ISSUES: 
TEXAS HIGH PLAINS, 

R. D. Lacewell, and J. G. Lee. 

IN: Water and Arid Lands of the Western United 
States. Cambridge University Press, New York. 
1988. p 127-167, 3 fig, 3 tab, 59 ref. 


Descriptors: *Groundwater mining, *Ogallala aq- 
uifer, *Texas, *Arid lands, *Water management, 
*Groundwater depletion, *Water conservation, 
*Water policy, Farm management, Dry farming, 
Irrigation effects, Irrigation requirements, Water 
use efficiency, Land management. 


Irrigation developed on the Texas High Plains 
using water from an exhaustible groundwater re- 
source (the Ogallala aquifer). Pumping from the 
Ogallala in this region has diminished the resource 
to the point that some areas have already made a 
transition back to rain-fed or dryland agricultural 
production. This transition from an intensive agri- 
culture to an extensive one (irrigated to dryland) 
offers a unique opportunity for study in the United 
States, one that can provide lessons for other re- 
gions that eventually will face such a transition. 
The focus of this case study is the implications of 
aquifer mining. They include impacts on agricul- 
ture, soil erosion, and present policy options most 
likely to effect a smooth transition to dryland 
farming, considering minimizing long-term envi- 
ronmental degradation as well as political and eco- 
nomic feasibility. Policy needs for resource conser- 
vation and orderly economic adjustment on the 
Texas High Plains include flexibility in commodity 
programs for cropping pattern changes, fine tuning 
of cost-sharing programs, targeting the conserva- 
tion reserve program to maximize erosion control 
per dollar of federal expenditure, and research and 
education to develop new technology and improve 
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farming systems and to transfer information to the 
farmers. (See also W89-02630) (Author’s abstract) 
W89-02634 


WATER RESOURCES OF THE UPPER COLO- 
RADO RIVER BASIN: PROBLEMS AND 
POLICY ALTERNATIVES, 

Colorado Univ., Boulder. 

C. W. Howe, and W. A. Ahrens. 

IN: Water and Arid Lands of the Western United 
States. Cambridge University Press, New York. 
1988. p 169-232, 7 fig, 23 tab, 53 ref, append. 


Descriptors: *Colorado River Basin, *Interstate 
rivers, *Arid lands, *Water policy, *Economic 
evaluation, *Water management, *Water law, 
Water allocation, Irrigation requirements, History, 
Water quality, Water demand. 


The Colorado River is the major surface water 
resource of the Southwest, and its upper basin has 
an area of approximately 102,000 square miles. The 
legal and institutional history of the Upper Colora- 
do Basin is reviewed, as well as the hydrology, 
water use patterns, and the value of water in its 
subbasins. Water quality issues and the potential 
for intrastate and interstate water markets involv- 
ing the Upper Basin are also discussed. It is a 
major contention of this study that the Upper 
Basin is not and will not be short of water if the 
five states of the basin use their supplies in an 
economically reasonable way. A set of basinwide 
policy recommendations includes the establishment 
of an interstate river basin commission. At the state 
level, policy recommendations include introducing 
legislation to promote water conservation and 
modify salinity management programs. The real 
issues confronting the Colorado Basin are primari- 
ly institutional, not technical. More research, in- 
cluding actual experimentation, should be devoted 
to institutional-motivational design. A basinwide 
institution is needed to identify and negotiate opti- 
mal changes in water allocation and management 
for all parts of the basin. (See also W89-02630) 
(VerNooy-PTT) 

W89-02635 


GROWTH AND WATER IN THE SOUTH 
COAST BASIN OF CALIFORNIA, 

California Univ., Riverside. 

H. J. Vaux. 

IN: Water and Arid Lands of the Western United 
States. Cambridge University Press, New York. 
1988. p 233-279, 6 fig, 10 tab, 34 ref. 


Descriptors: *Water supply development, *Semi- 
arid lands, *Water demand, *Water management, 
*Water policy, Water rates, Water scarcity, Cali- 
fornia, Pricing. 


The South Coast Basin of southern California in- 
cludes the second largest urban area in the United 
States as well as the two largest cities in California, 
Los Angeles and San Diego. The modern history 
of the region has been characterized by the devel- 
opment of supplemental water supplies and the 
storage facilities necessary to regulate water flows 
so as to redress the natural imbalance between 
periods of peak supply and peak demand. The 
water supply agencies of the basin have predicted 
that, without additional supplies, historically pre- 
vailing rates of use cannot be sustained much 
beyond 1990. The reasons are the imminent decline 
in supplies available from the Colorado River and 
the anticipated continuation of population growth. 
The inability to develop new supplies need not 
forestall continued growth or doom the residents 
of the South Coast Basin to progressively worsen- 
ing water deprivation, however. Evidence suggests 
that the basin can adapt to intensifying water scar- 
city through changes in water pricing policies, 
development of institutions to facilitate market-like 
trade in water, or some combination of the two. 
Market-like trading would provide the South coast 
Basin with the opportunity to preserve water con- 
sumption rates at a relatively low cost. (See also 
W89-02630) (VerNooy-PTT) 
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TOWARD SUSTAINING A DESERT METROP- 
OLIS: WATER AND LAND USE IN TUCSON, 
ARIZONA, 

Arizona Univ., Tucson. 

W. E. Martin, H. M. Ingram, D. C. Cory, and M. 
G. Wallace. 

IN: Water and Arid Lands of the Western United 
States. Cambridge University Press, New York. 
1988. p 281-332, 6 fig, 7 tab, 40 ref, 2 append. 


Descriptors: *Deserts, *Arid lands, *Water man- 
agement, *Land use, *Tucson, *Arizona, *Water 
policy, *Municipal water, Water demand, Water 
allocation, Water conservation, Public opinion. 


Arizona in general and Tucson in particular pro- 
vide an opportunity to test against reality the 
extent to which a new age in water has already 
dawned and the degree to which the vestiges of 
previous patterns of decision making and policy 
continue. The statewide Arizona water problem 
and policy response, and water and land issues for 
the coming years were examined. Also reviewed is 
the Tucson Active Management Area (including 
the city of Tucson) and the politics of growth and 
water in Tucson. Appearances suggest that Tucson 
exemplifies the shift from water development to 
water management. Despite the appearance of 
change, however, many characteristics of tradi- 
tional water policy, such as the same impetus 
toward growth and development, have survived. 
A characteristic of the previous development era 
was that problems were not solved but instead 
passed on to the future. The current Arizona water 
policy also is passing problems on to the future. 
The likelihood of substantial policy and political 
change depends upon the extent to which the costs 
of current policy come to be perceived. It is also 
possible that change may come about through the 
mobilization of a broad public concern about the 
present and future quality of life in the state and in 
Tucson. (See also W89-02630) (VerNooy-PTT) 
W89-02637 


WATER MANAGEMENT ISSUES IN THE 
DENVER, COLORADO, URBAN AREA, 
Milliken Chapman Research Group, Inc., Little- 
ton, CO. 

J. G. Milliken. 

IN: Water and Arid Lands of the Western United 
States. Cambridge University Press, New York. 
1988. p 333-375, 1 fig, 50 ref. 


Descriptors: *Denver, *Municipal water, *Water 
management, *Water policy, *History, Water 
supply development, Water allocation, Water con- 
servation, Water rates. 


Water management issues have fundamentally 
shaped the laws, political and social institutions, 
economy, and culture of the residents of the 
Denver area since its beginnings. Since permanent 
settlement began in 1859, the successive waves of 
occupants have fought to conquer and shape the 
natural environment to their needs. These values 
are now being challenged by continued growth. 
The water supply system in the Denver metropoli- 
tan area comprises a system that began in the core 
city and grew outward to encompass a group of 
town systems. The political rancor that began with 
water disputes between Denver and its suburbs in 
the 1940s and 1950s continues to fragment water 
policy in the metropolitan area and to hamper 
formation of an effective regional growth manage- 
ment system. Water supply can be augmented or 
water demand managed to alleviate the large water 
shortage facing the Denver metropolitan area 
during the next half-century in various ways. 
Transmountain diversion, reallocation of agricul- 
tural water supplies, using groundwater, conserva- 
tion measures, water pricing to reduce > 
and a regional growth management plan are all 
being examined. Although there is now much dis- 
agreement over the future direction of water man- 
agement, in the next 2 or 3 years a systemwide 
environmental impact statement on the metropoli- 
tan Denver water supply system will be complete 
and the scenario decided upon to meet the Denver 
area’s water needs for the next 50 years. (See also 
W89-02630) (VerNooy-PTT) 
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NEW WATER POLICIES FOR THE WEST, 
World Resources Inst., Washington, DC. 

M. T. El-Ashry, and D. C. Gibbons. 

IN: Water and Arid Lands of the Western United 
States. Cambridge University Press, New York. 
1988. p 377-395, 19 ref. 


Descriptors: *Water policy, *Western United 
States, *Arid lands, *Semiarid lands, *Water man- 
agement, *Water demands, Water allocation, Mu- 
nicipal water, Water conservation, Irrigation ef- 
fects, Salinity, Agriculture, Water supply develop- 
ment, Return flow. 


The arid West has entered a new era. What was 
once an endless frontier is now a vital, populated 
region fully integrated with the rest of the country. 
In light of emerging conflicts over water allocation 
and water quality degradation, western states must 
now re-evaluate their water management priorities. 
Agricultural water use is threatened not only by 
growing urban demand, but also by soil and water 
salinity and toxic return flows, which highlight the 
negative environmental impacts of traditional irri- 
gation practices. The time-honored strategy of in- 
creasing water ge ane and correcting water qual- 
ity degradation t ay a capital-intensive projects 
has reached its limits; financial, environmental, and 
legal obstacles are overwhelming. Growing cities 
that have already instituted marginal cost pricing 
but still need more water should follow least-cost 
rules in choosing between new water supply 
projects and such alternatives as purchase or lease 
of water from agriculture or demand-reduction 
programs. As a natural response to water markets, 
higher water use efficiency in irrigated agriculture 
makes more water available and has many positive 
environmental consequences - reduced saline and 
toxic return flows from irrigation, and augmented 
supplies for recreation or waste dilution. Overall, 
the new water policies presented are based on the 
premise that arid and semiarid regions are going to 
have to live within their limited water budgets. 
These recommendations also stem from the realiza- 
tion that many of the traditional water policies no 
longer serve the public interest and do not meet 
the new challenges of urbanization and environ- 
mental degradation. The West needs to act now, 
before crises govern the management of this vital 
resource. (See also W89-02630) (VerNooy-PTT) 
W89-02639 


CONJUNCTIVE USE OF SURFACE AND 
GROUND WATER IN THE SOUTH PLATTE, 
RIVER BASIN: A CASE STUDY OF THE CEN- 
TRAL COLORADO WATER CONSERVANCY 
DISTRICT, 

Central Colorado Water Conservancy District, 
Greeley. 

T. V. Cech. 

IN: Ground Water Quality and Agricultural Prac- 
tices. Lewis Publishers, Chelsea, Michigan. 1987. p 
47-56, 12 ref. 


Descriptors: *Conjunctive use, *Surface water, 
*South Platte River, *Water law, *Groundwater, 
*Colorado, Water conservation, Water quality, 
Water use efficiency, Case studies. 


The mainstream South Platte River and its tribu- 
taries exhibit wide variation in water quality char- 
acteristics. Most streams in the upstream part of 
the basin have small dissolved solids concentra- 
tions, providing excellent stream quality for most 
water uses. Water quality declines in the South 
Platte as it flows through the metropolitan Denver 
area, probably due to municipal and industrial 
wastewater discharges and nonpoint source contri- 
butions such as lawn irrigation and urban runoff. 
Agricultural return flows and runoff from feed lots 
have affected water quality downstream of 
Denver. Large concentrations of nitrogen and 
phosphorous have been measure in the area in the 
South Platte River and in the adjacent aquifer. The 
existence of large amounts of dissolved solids and 
sulfates have created some problems for down- 
stream municipal and domestic water supplies. 
Degradation of ground water has been noted in 
several areas of the basin. Dissolved solids concen- 
trations in alluvial ground water are consistently 
greater than average concentrations in the adjacent 
South Platte River. Ground water administration 


in Colorado has developed into a complex network 
of permits, hearings, and legal doctrine. With the 
continued competition for water along the Front 
Range of the state, entities with large water de- 
mands and sizable revenues, cities, will be best able 
to continue to develop and acquire valuable water 
rights. The implications for the ground water irri- 
gators are great. Not only will they continue to be 
required to pay for augmentation water to offset 
the depletion of the river caused by out-of-priority 
pumping, but they will also be charged higher and 
higher fees to acquire such water for augmenta- 
tion. The physical allocation and administrative 
tools of ground water in Colorado are in place, but 
the economic effects of the existing system may be 
devastating to the ground water irrigator of the 
future. (See also W89-02654) (Davis-PTT) 
W89-02659 


NATURAL FLOW AND WATER CONSUMP- 
TION IN THE MILK RIVER BASIN, MON- 
TANA AND ALBERTA, CANADA, 

Geological Survey, Reston, VA. Water Resources 
Div. 

For primary bibliographic entry see Field 2E. 
W89-03004 
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USE OF A REGIONAL GROUND-WATER 
FLOW MODEL FOR WATER RIGHTS ADMIN- 
ISTRATION IN A SOUTHWEST ALLUVIAL 
BASIN, 

New Mexico State Engineer Office, Santa Fe. 

For primary bibliographic entry see Field 4B. 
W89-02332 


IMPLICATIONS OF THE CLEAN WATER ACT 
AND SAFE DRINKING WATER ACT LEGISLA- 
TION FOR SOUTHWESTERN INDIAN 
TRIBES: WATER-QUALITY MANAGEMENT 
AND INDIAN SELF DETERMINATION, 

Bureau of Indian Affairs, Albuquerque, NM. Albu- 
querque Area Office. 

For primary bibliographic entry see Field 5G. 
W89-02334 


IMPACTS OF RECHARGE LEGISLATION ON 
GROUNDWATER MANAGEMENT IN ARIZO- 
Arizona Dept. of Environmental Quality, Phoenix. 
For primary bibliographic entry see Field 4B. 
W89-02336 


LIABILITY FOR MANAGING HAZARDOUS 
WASTES: PAST, PRESENT AND FUTURE, 
Wolf, Block, Schorr and Solis-Cohen, Philadel- 
phia, PA. 

M. E. Gold. 

IN: 8th AESF/EPA Conference on Pollution 
Control for the Metal Finishing Industry. EPA 
Report _ EPA/600/9-87/012, July 1987. p 77- 
87, 38 ref. 


Descriptors: *Superfund, *National Contingency 
Plan, *Legislation, *Regulations, *Water pollution 
prevention, *Environmental protection, *Clean 
Air Act, *Safe Drinking Water Act, *Toxic Sub- 
stances Control Act, *Resource Conservation and 
Recovery Act, Hazardous waste program, Liabil- 
ity, Water pollution treatment. 


The current legal framework applicable to the 
handling of hazardous substances and wastes fo- 
cuses on the complex regulatory program govern- 
ing hazardous wastes and present disposal practices 
as well as the theories of liability available to 
address improper past disposal practices. Topics 
discussed are: (1) The Clean Air Act of 1970; (2) 
The Safe Drinking Water Act of 1974; (3) The 
Toxic Substances Control Act of 1976; (4) The 
Resource Conservation and Recovery Act of 1976; 
(5) The Hazardous Waste Program; (6) Superfund; 
and (7) National Contingency Plan. (See also W89- 
02392) (Lantz-PTT) 

W89-02398 


ENVIRONMENTAL AUDITING: MANAGE- 
MENT’S KEY TO EFFECTIVE ENVIRONMEN- 
TAL COMPLIANCE, 

Mabbett, Capaccio and Associates, Inc., Cam- 
bridge, MA 

For primary bibliographic entry see Field 6A. 
W89-02409 


WATER AND ARID LANDS OF THE WEST- 
ERN UNITED STATES. 

For primary bibliographic entry see Field 6D. 
W89-02630 


WEST IN PROFILE, 

World Resources Inst., Washington, DC. 

For primary bibliographic entry see Field 6D. 
W89-02631 


GREAT AMERICAN’ DESERT  TRANS- 
FORMED: ARIDITY, EXPLOITATION, AND 
IMPERIALISM IN THE MAKING OF THE 
MODERN AMERICAN WEST, 

California Univ., Los Angeles. 

For primary bibliographic entry see Field 6D. 
W89-02632 


CENTRAL VALLEY OF CALIFORNIA, 
California Univ., Davis. 

For primary bibliographic entry see Field 6D. 
W89-02633 


WATER RESOURCES OF THE UPPER COLO- 
RADO RIVER BASIN: PROBLEMS AND 
POLICY ALTERNATIVES, 

Colorado Univ., Boulder. 

For primary bibliographic entry see Field 6D. 
W89-02635 


GROWTH AND WATER IN THE SOUTH 
COAST BASIN OF CALIFORNIA, 

California Univ., Riverside. 

For primary bibliographic entry see Field 6D. 
W89-02636 


TOWARD SUSTAINING A DESERT METROP- 
OLIS: WATER AND LAND USE IN TUCSON, 
ARIZONA, 

Arizona Univ., Tucson. 

For primary bibliographic entry see Field 6D. 
W89-02637 


WATER MANAGEMENT ISSUES IN 
DENVER, COLORADO, URBAN AREA, 
Milliken Chapman Research Group, Inc., Little- 
ton, CO 

For primary bibliographic entry see Field 6D. 
W89-02638 


THE 


NEW WATER POLICIES FOR THE WEST, 
World Resources Inst., Washington, DC. 

For primary bibliographic entry see Field 6D. 
W89-02639 


U.S.D.A. AGRICULTURAL RESEARCH SERV- 
ICE COMMITMENT TO GROUND WATER 
RESEARCH, 

Agricultural Research Service, Bushland, TX. 

For primary bibliographic entry see Field 3F. 
W89-02655 


CONJUNCTIVE USE OF SURFACE AND 
GROUND WATER IN THE SOUTH PLATTE, 
RIVER BASIN: A CASE STUDY OF THE CEN- 
TRAL COLORADO WATER CONSERVANCY 
DISTRICT, 

Central Colorado Water Conservancy District, 
Greeley. 

For primary bibliographic entry see Field 6D. 
W89-02659 





INCENTIVES AND _ INSTITUTIONS TO 
REDUCE PESTICIDE CONTAMINATION OF 
GROUND WATER, 

California Univ., Berkeley. Dept. of Agricultural 
and Resource Economics. 

For primary bibliographic entry see Field 5G. 
W89-02677 


DEVELOPING A STATE GROUND WATER 
POLICY IN THE CORN BELT: THE IOWA 
CASE, 

IT Corp., Monroeville, PA. 

For primary bibliographic entry see Field 2F. 
W89-02681 


ANNUAL REPORT, 1986 (RESERVOIR CON- 
TROL CENTER, SOUTHWESTERN DIVISION, 
U.S. ARMY CORPS OF ENGINEER). 

Army Engineer Div. Southwestern, Dallas, TX. 
For primary bibliographic entry see Field 4A. 
W89-02716 


INSTITUTIONAL AND POLICY CONTEXT, 
Middlesex Polytechnic, London (England). Flood 
Hazard Research Centre. 

For primary bibliographic entry see Field 6F. 
W89-02745 


URBAN FLOOD PROBLEMS: THEIR SCALE 
AND THE POLICY RESPONSE, 

Ministry of Agriculture, Fisheries and Food, 
London (England). 

For primary bibliographic entry see Field 4A. 
W89-02746 


POWER BEHIND THE FLOOD SCENE, 
Middlesex Polytechnic, London (England). Flood 
Hazard Research Centre. 

E. C. Penning-Rowsell. 

IN: Flood Hazard Management: British and Inter- 
national Perspectives. Geo Books, Norwich, Eng- 
land. 1987. p 61-73, 2 fig, 14 ref. 


Descriptors: *Flood plain management, *Decision 
making, *Flood plain zoning, *Policy analysis, 
Project planning, Management planning, Cost 
analysis, Great Britain, Institutional constraints, 
Political aspects, Evaluation, Urban planning. 


Some of the influences upon decision-making con- 
cerning urban flood alleviation schemes in Britain 
are reviewed and some of the problems of objec- 
tive and rigorous policy analysis are analyzed. It is 
suggested that there are certain structural forces 
which dominate the policy-making and decision- 
making system, including the institutional arrange- 
ments which form the context and the national 
economic and political trends which determine the 
resources available for public sector infrastructure 
investment. The complete domination of policy- 
making by these structural forces is rejected, how- 
ever, and certain local mediating forces are re- 
viewed which are seen to affect the evolution of 
events. These include the quality of the staff in- 
volved, the hierarchical structures within which 
individuals operate, and the standard procedures 
used within this field. The process of innovation- 
adoption is seen as slow, and consultants are seen 
as influencing the process to a significant if not an 
excessive extent. More fundamentally, it is shown 
that all those involved in project appraisal have an 
interest in maximizing investment levels, which 
can mean that economic appraisal becomes mere 
post-rationalization of predetermined decisions. 
(See also W89-02743) (Author’s abstract) 
W89-02747 


DEVELOPMENT CONTROL PROCEDURES 
IN ENGLAND AND WALES, 

Wessex Water Authority, Poole (England). 

For primary bibliographic entry see Field 6F. 
W89-02748 


CONFLICTING OBJECTIVES IN FLOOD- 
PLAIN MANAGEMENT: FLOOD DAMAGE 
REDUCTION VERSUS HERITAGE PRESER- 
VATION, 
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Waterloo Univ. (Ontario). Dept. of Geography. 
For primary bibliographic entry see Field 6F. 
W89-02749 


be ew INSURANCE AND FLOODPLAIN 
AGEMENT, 


tae of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 6F. 
W89-02750 


STANDARDS FOR BUILDING IN 
HAZARD AREAS: A CRITICAL LOOK 

AT US EXPERIENCE AND POSSIBLE APPLI- 

CATIONS ABROAD, 

Kusler (J. A.) Associates, Chester, VT. 

For primary bibliographic entry see Field 4A. 

W89-02751 


DESIGN 
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FLOOD LOSS REDUCTION BY METROPOLI- 
TAN REGIONAL AUTHORITIES IN THE 
UNITED STATES, 

Massachusetts Univ., Amherst. Dept. of Geology 
and Geography. 

R. H. Platt. 

IN: Flood Hazard Management: British and Inter- 
national Perspectives. Geo Books, Norwich, Eng- 
land. 1987. p 143-159, 3 fig, 10 ref. 


Descriptors: *Urban areas, *Flood control, *Flood 
damage, *Flood plain management, *Flood protec- 
tion, Floodproofing, Case studies, Urban planning, 
Local governments, Management planning. 


The broadening of the range of functional response 
to floods is hampered by the constraints of the 
traditional dichotomy of national versus local au- 
thority, the two levels of government traditionally 
most involved with flood mitigation. Both the fed- 
eral government and local community are ill-suited 
geographically and politically to the challenge of 
devising complex and creative solutions to flood 
hazards at the metropolitan scale. The initiative for 
responding to urban flood hazards is 

shifting to the scale of the metropolitan region 
itself. However, the emerging importance of met- 
ropolitan government in flood hazard management 
has been somewhat obscured by the tendency to 
equate them with local communities. This chapter 
examines three regional bodies of considerable im- 
portance: the Metropolitan Sanitary District of 
Greater Chicago, the Denver Urban Drainage and 
Flood Control District, and the Harris County 
Flood Control District. (See also W89-02743) (Au- 
thor’s abstract) 

W89-02752 





FLOOD WARNING DISSEMINATION: THE 
BRITISH EXPERIENCE, 

Middlesex Polytechnic, London (England). Flood 
Hazard Research Centre. 

For primary bibliographic entry see Field 6F. 
W89-02753 


WARNING DISSEMINATION AND RE- 
SPONSE WITH SHORT LEAD TIMES, 
Colorado Univ. at Colorado Springs. Dept. of 
Geography and Environmental Studies. 

For primary bibliographic entry see Field 6F. 
W89-02754 


FLOODPLAIN MAPPING AND BEYOND: A 
STATE PERSPECTIVE, 

Maryland Water Resources Administration, An- 
napolis. Flood Management Div. 

For primary bibliographic entry see Field 6F. 
W89-02755 


PROJECT APPRAISAL, RESOURCE ALLOCA- 
TION AND PUBLIC INVOLVEMENT, 
Bayerisches Landesamt fuer Wasserwirtschaft, 
Munich (Germany, F.R.). 

R. F. Schmidtke. 

IN: Flood Hazard Management: British and Inter- 
national Perspectives. Geo Books, Norwich, Eng- 
land. 1987. p 263-278, 7 ref, append. 
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Descriptors: *Project planning, *Flood plain man- 
agement, *Resource allocation, *West Germany, 

blic participation, Decision making, Evalua- 
tion, Surveys, Social aspects, Future planning, 
Management planning. 


The latest thinking, approaches and experiences of 
the Federal Republic of Germany to overcome the 
problems of water resource allocation are present- 
ed. A short overview of the changed conditions 
under which water resources planning and deci- 
sion-making have to take place is described. From 
this platform a set of requirements are derived 
concerning the contents and organization of the 
— process. Systematic planning ae 
ve to cover four functional plannin, 

lem identification, formulation of all ooae ane alter- 
natives, impact analyses, and evaluation. The suc- 
cessful execution of these tasks implies an appropri- 
ate organizational form. Some key concepts are: a 
multidisciplinary team; iterative and interactive 
procedures including inter-institutional and public 
participation/consultation; and co-operation be- 
tween planner and decision-maker. Many plans fail 
completely even when at a very advanced stage 
because of lack of communication between these 
key groups. Also attention must be devoted to both 
the managerial and technical issues. Application of 
assessment techniques early in the development 
stage of plan formulation has shown that they are 
excellent vehicles to set in motion the interactive 
planning process. The capabilities of these analyti- 
cal tools are described based on practical experi- 
ence. (See also W89-02743) (Author’s abstract) 
W89-02758 


PRETREATMENT OF INDUSTRIAL 
WASTEWATER: LEGAL AND PLANNING AS- 
PECTS--A CASE STUDY, 

Karlsruhe Univ. (Germany, F.R.). Inst. fuer Sied- 
lungswasserwirtschaft. 

For primary bibliographic entry see Field 5D. 
'W89-02800 


CLEAN TECHNOLOGY IN THE NETHER- 
LANDS: THE ROLE OF THE GOVERNMENT, 
Rijksinstituut voor Zuivering van Afvalwater, Le- 
lystad (Netherlands). 

For primary bibliographic entry see Field 5G. 
W89-02801 


SUPPLEMENTAL FINAL DEVELOPMENT 
DOCUMENT FOR EFFLUENT LIMITATIONS 
GUIDELINES, NEW SOURCE PERFORM- 
ANCE STANDARDS AND PRETREATMENT 
STANDARDS FOR THE LEATHER TANNING 
AND FINISHING POINT SOURCE CATEGO- 
RY. 

Environmental Protection Agency, Washington, 
DC. Industrial Technology Div. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-213541. 
Price codes: A06 in paper copy, AOI in microfiche. 
Report No. EPA 440/1-88-016-S, February 1988. 
100p, | fig, 40 tab, 4 append. 


Descriptors: *Standards, *Tannery hae *Legis- 
lation, *Water quality 
treatment facilities, Regulations, Sulfides. Chromi- 
um, Effluents, Industrial wastewater. 





The EPA is amending 40 CFR Part 425 which 
limits effluent discharges to waters of the United 
States and the introduction of pollutants into pub- 
licly owned treatment works (POTW) by existing 
and new sources engaged in leather tanning and 
finishing. EPA agreed to promulgate these amend- 
ments in a settlement agreement with the Tanners’ 
Council of America, Inc. These amendments in- 
clude: (1) a new analytical method for the determi- 
nation of the presence of sulfide in wastewater for 
use in the Hair Save or Pulp, Non-Chrome Tan, 
Retan-Wet Finish Subcategory a 3); (2) 
clarification of procedural requirements for PO 

to follow in determining whether sulfide pretreat- 
ment standards are applicable; (3) revisions to cer- 
tain of the effluent limitations guidelines for ‘best 
practicable control technology currently available’ 
(BPT) and new source performance s 
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(NSPS); (4) a change in the pH pretreatment stand- 
ard for tanneries falling under the provisions of the 
Hair Save or Pulp, Non-Chrome Tan, Retan-Wet 
Finish Subcategory (Subpart C of 40 CFR Part 
425); and (5) clarification of the production levels 
below which the chromium pretreatment standards 
for existing sources (PSES) do not apply. In addi- 
tion, in the preamble to the promulugated amend- 
ments to 40 CFR Part 425, EPA clarifies its state- 
ments on median water use ratios, changes in sub- 
categorization, tanneries with mixed subcategory 
operations, and composite samples of effluent dis- 
charges from multiple outfalls. These issues are 
addressed in Section VIII. (Lantz-PTT) 
W89-02832 


NATIONAL ACID PRECIPITATION ASSESS- 
MENT PROGRAM: ANNUAL REPORT, 1986. 
National Acid Precipitation Assessment Program, 
Washington, DC. Office of the Director of Re- 
search. 

For primary bibliographic entry see Field 5B. 
W89-02873 


WATERTOWN, MINNESOTA: 
PROOFING INFORMATION. 

Army Engineer District, St. Paul, MN. 
For primary bibliographic entry see Field 6F. 
W89-02939 


FLOOD 


RIVER CONSERVATION - 
FOR LEGISLATION, 
Grahamstown (South Africa). 
re of Geography. 
A. 

Best 


IMPLICATIONS 
Rhodes Univ., 
. Stone, S. Lane, W. B. Russell, and H. J. 


IN: Conservation of South African Rivers. 1986. p 
74-87, 28 ref. 


Descriptors: *Water conservation, *Legislation, 
*Rivers, *South Africa, Management planning, 
Standards, Regulations. 


Present demands for the resources of South Afri- 
can rivers have put severe strains on river systems. 
In order to maximize the benefits of river systems 
for the present and future population of South 
Africa there must be effective control, manage- 
ment and education in all aspects of the hydrologi- 
cal environment. There is therefore a need for 
careful planning and effective management. Legis- 
lation provides the framework for all decision- 
making related to abstraction, engineering works, 
and the allocation of water resources. Acts of 
parliament relating to rivers, aspects of manage- 
ment and conservation of rivers covered by exist- 
ing legislation, suggestions for additional legisla- 
tion and/or consolidation of existing legislation, 
shortcomings in the administration and application 
of existing legislation, aspects relating to the effec- 
tive management and conservation of rivers not 
covered by existing legislation, and suggestions for 
administrative changes necessary to achieve effec- 
tive enforcement of existing legislation are all out- 
lined. chapter. (See also W89-02985) (Lantz-PTT) 
W89-02992 


ENVIRONMENTAL MANAGEMENT OF THE 
ZAMBEZI RIVER SYSTEM, 

Ministry of Agriculture and Water Development, 
Lusaka (Zambia). 

For primary bibliographic entry see Field 5G. 
W89-03144 


ATTEMPT TO FACILITATE WATER MAN- 
AGEMENT ISSUES IN THE ZAMBEZI RIVER 
BASIN USING DECISION SUPPORT SYS- 


S, 
International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 
For primary bibliographic entry see Field 5G. 
W89-03145 
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FLOOD HAZARD MANAGEMENT: BRITISH 
AND INTERNATIONAL PERSPECTIVES. 


For primary bibliographic entry see Field 4A. 
W89-02743 


INSTITUTIONAL AND POLICY CONTEXT, 
Middlesex Polytechnic, London (England). Flood 
Hazard Research Centre. 

D. J. Parker. 

IN: Flood Hazard Management: British and Inter- 
national Perspectives. Geo Books, Norwich, Eng- 
land. 1987. p 35-52, 3 fig, 4 tab, 28 ref. 


Descriptors: *Flood plain management, *Flood 
plain zoning, *Flood control, Policy making, 
Urban planning, Land use, Project planning, Re- 
search priorities, Management planning, England, 
Wales, Institutional constraints. 


Some of the principal features of flood hazard 
institutions and policies in England and Wales are 
explained. Urban flood hazard administration is 
closely related to agricultural land drainage policy, 
reflecting the history of British flood mitigation 
practice. Flood hazard mitigation is supervised by 
the Ministry of Agriculture, Fisheries and Food 
and by the ten Water Authorities. Riverine and 
coastal flood mitigation works receive central gov- 
ernment grant aid. Flood mitigation strategies are 
not solely structural: flood warning services and an 
advisory system of floodplain development control 
are long established non-structural strategies. The 
second section of this chapter questions whether 
the nature of the flood hazard problem in Britain 
has yet been defined, and whether current policies 
are most appropriate. Some critical comments are 
offered on research inadequacies including the lack 
of data performance of flood mitigation measures. 
Flood loss potential assessment is identified as a 
strength of British research. (See also W89-02743) 
(Author’s abstract) 
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Control of flood plain development in Britain is 
not founded on national standards, or at the local 
level on strict zoning laws. Instead it is based on an 
essentially voluntary system of consultation be- 
tween water authorities and planning authorities. 
The system is consistent with the United Kingdom 
procedure in certain other fields where different 
aspects of the public interest must be balanced. 
The development control system is examined by 
reviewing its operation in the Avon and Dorset 
Division of Wessex Water Authority. The applica- 
tion of the development control guidance provided 
by central government is discussed in terms of 
location and type of development. The point is 
made that the availability of good floodplain data 
is of utmost importance if the development control 
system is to continue to work effectively. (See also 
W89-02743) (Author’s abstract) 

W89-02748 


CONFLICTING OBJECTIVES IN FLOOD- 
PLAIN MANAGEMENT: FLOOD DAMAGE 
REDUCTION VERSUS HERITAGE PRESER- 
VATION, 

Waterloo Univ. (Ontario). Dept. of Geography. 
B. Mitchell. 

IN: Flood Hazard Management: British and Inter- 
national Perspectives. Geo Books, Norwich, Eng- 
land. 1987. p 99-116, 13 ref, append. 


Descriptors: *Nonstructural alternatives, *Flood 
plain zoning, *Flood plain management, *Urban 
planning, Flood damage, Canada, Social aspects, 
Economic aspects, Land use, Future planning, 
— studies, Management planning, Flood con- 
trol. 


Social scientists often argue that greater use should 
be made of non-structural adjustments in flood- 
plain management. Specifically, public acquisition 
of flood plain land in urban areas for development 
as permanent open space is frequently advocated 
as one of the most effective long-term strategies to 
reduce flood damages. However, public acquisition 
of floodplain land in communities can create con- 
flicts with other societal objectives. Where public 
land acquisition is perceived to sterilize land re- 
garding its potential to generate tax revenue for a 
community, advocates of economic development 
oppose it. Where public land acquisition involves 
the purchase and demolition of historically or ar- 
chitecturally significant buildings, advocates of 
heritage preservation oppose it. Experience in 
three Ontario communities (St. Marys, Port Hope 
and Cambridge-Galt) illustrates that public land 
acquisition as a flood damage reduction adjustment 
is not always as viable a strategy as social scientists 
maintain. If public land acquisition is to be used as 
a non-structural adjustment, it must be implement- 
ed in a manner which recognizes and accommo- 
dates concern with economic development and 
heritage preservation. (See also W89-02743) (Au- 
thor’s abstract) 
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Although the primary role of flood insurance must 
be to facilitate recovery from flood loss, it is 
possible in principle to integrate flood insurance 
into more general flood plain management strate- 
gies. Flood insurance lies at the heart of federal 
initiatives in flood plain management in the United 
States, where it is used as a bait to encourage local 
communities to adopt flood plain regulations. In 
Britain, however, flood insurance is sold directly 
by the private insurance industry, and plays no 
part in wider floodplain management. This paper 
reviews the provision of flood insurance in both 
the United States and Britain, with particular refer- 
ence to actual and potential links with flood loss 
reduction. (See also W89-02743) (Author’s ab- 
stract) 
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The development of flood forecasting and warning 
services in Britain where warning lead times are 
short is discussed. Despite the progressive im- 
provement of forecasting capability flood warning 
failures continue, largely because of weaknesses in 





the dissemination phase of the warning process 
which is briefly analyzed using the Williams and 
Foster models. Nevertheless, for a variety of rea- 
sons which are discussed, flood warning dissemina- 
tion receives less attention than desirable. An eval- 
uation of the flood warning dissemination practices 
in the Severn Trent Water Authority area is ex- 
plained. This evaluation led to nine sets of recom- 
mendations for improving the Authority’s flood 
warning dissemination practices. Flood warning 
dissemination problems arise from institutional 
weaknesses as much as from technical obstacles. 
The reasons for flood warning failures requires 
research in Britain perhaps focussing initially on 
consumer perceptions. Research is also required 
into warning message wording and the effect of 
pre-flood publicity. (See also W89-02743) (Au- 
thor’s abstract) 
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More public investments aim to improve flood 
forecasting capability than to evaluate the impact 
the predictions have on reducing loss of life or 
property damages. Flood warning systems are non- 
structural measures which can effectively reduce 
loss of life and mitigate damages from flooding. 
Flood warning and preparedness programs can 
assist in overall water management in non-flood 
periods and be a core for other disaster prepared- 
ness plans. In the United States, more attention has 
gone to flood recognition and warning and less 
consideration to development of formal response 
plans. The U.S. National Weather Service routine- 
ly issues specific forecasts of flood stages for about 
2,300 locations. Many flood response programs in 
the United States rely on volunteers instead of 
government agencies or other institutional frame- 
works. Public response to warnings is not likely to 
be high immediately after initiation of a flood 
warning system if no special publicity efforts are 
mounted. Important warning and dissemination 
characteristics to ensure effective response to 
floods are enumerated. Some individual traits and 
warning characteristics which affect response to 
flood warnings include: prior experience with 
floods, age, group context, education, sex, person- 
ality, and material wealth. Some social science 
principles which underlie warning efforts are dis- 
cussed. Challenging research questions for continu- 
ing investigation include the establishment of more 
specific timeframes for flood warnings, determina- 
tion of reaction to false alarms, and more accurate 
determination of costs and benefits in warning and 
warnings response. (See also W89-02743) (Geiger- 
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Accurate risk identification is a first step in flood 
hazard alleviation. To this end the United States 
Federal Government has funded floodplain map- 
ping for use as the basis of local flood hazard 
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management throughout the country. It is a funda- 
mental part of the United States approach to flood 
alleviation that management is best achieved at the 
local level of government. Once the flood problem 
has been identified by floodplain maps, effective 
hazard management involves three major themes: 
control of future development; management of ex- 
isting flood damage potential; and comprehensive 
watershed management to avoid increasing the 
physical flood risk. (See also W89-02743) (Author’s 
abstract) 
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A document was developed at the request of the 
city of Watertown, Minnesota, to present some 
conceptual solutions to flood proofing problems of 
structures in the city’s floodplain, and provides 
some general concepts of flood proofing based on 
a tour of the problem structures. State law and the 
city floodplain ordinance require that detailed 
plans and specifications be prepared by a licensed 
engineer or architect prior to issuance of a building 
permit for construction of flood proofing features. 
This report does not satisfy the requirement for 
detailed plans and specifications of flood proofing 
designs. Before the concepts presented can be im- 
plemented, they must be developed into detailed 
plans and specifications, after more detailed inspec- 
tions of the problem structures are conducted. 
(Author’s abstract) 
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The recent case of the rising level of the Great Salt 
Lake indicates that resource managers are often 
unprepared to respond to climate-related impacts, 
except in an ad hoc and costly fashion. Precipita- 
tion in the Great Salt Lake drainage basin between 
1982 and 1986 averaged 134% of normal, resulting 
in a rise in the level of the Great Salt Lake of 3.66 
m to a new historic record high level of 1283.77 m. 
This rise in the level of the lake has had wide- 
spread adverse impacts, forcing resource managers 
to implement costly emergency flood mitigation 
measures. Policy makers, however, have been un- 
willing to implement long-term policies aimed at 
adapting to fluctuating lake levels, relying instead 
of crisis management while hoping that the lake 
will soon recede. The water level of the Great Salt 
Lake, its impacts and adjustments, and an assess- 
ment of the long-term adjustment options are dis- 
cussed. (Author’s abstract) 
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During 1980-84, groundwater withdrawals from 
the Chicot and Evangeline aquifers in the Houston 
district decreased from 511 million gallons per day 
to 444 million gallons per day. The Houston area 
had the largest decreases in groundwater with- 
drawal. Water levels generally rose in the eastern 
part of the Houston district and declined in the 
western part from spring 1980 to spring 1985. The 
rise of water levels in wells in the Chicot and 
Evangeline aquifers was as much as 80 feet and 60 
feet, respectively. The decline of water levels in 
wells in the Chicot and Evangeline aquifers was as 
much as 40 feet and 80 feet, respectively. In 1980, 
chloride concentrations in water from the Chicot 
aquifer ranged from 250 to 790 milligrams per liter, 
whereas in 1984, chloride concentrations ranged 
from 180 to 710 milligrams per liter. The concen- 
trations of chloride and dissolved solids in water 
from the Evangeline aquifer remained less than 100 
milligrams per liter and 500 milligrams per liter 
during 1980-84. Land subsidence is still evident in 
the Houston district. In general, subsidence rates 
between 1980 and early in 1985 in the eastern and 
southeastern parts of the Houston district are less 
than they were during 1975-79. However, subsid- 
ence rates in the western, southwestern, and north- 
ern parts of the Houston district during 1980 to 
early 1985 increased from the 1975-79 rates. 
(USGS) 
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Clam shells (Rangia) have been harvested from the 
lakes area since 1933 by means of hydraulic 
dredges. The shells are used primarily in construc- 
tion activities, but have a variety of other uses as 
well. There has been considerable controversy 
over the environmental impacts of shell dredging. 
This draft Environmental Impact Statement (EIS) 
has been prepared to assess these impacts. It is 
likely that shell dredging has contributed to some 
extent to the apparent long-term increase in turbid- 
ity in Lake Pontchartrain. Based on review of 
several dredging studies, shell dredging produces a 
layer of fluid mud about 4-8 inches thick in the 
vicinity of the dredge. This layer probably reduces 
in thickness to about 2-4 inches within 200 m of the 
dredge and would continue to diminish with in- 
creasing distance. With regard to contaminants, 
studies indicate that the highest levels of contami- 
nants occur in nearshore sediment, particularly 
where outfall canals and tributaries enter the lakes. 
Shell dredging does not have a significant direct 
impact on the grassbeds in Lake Pontchartrain, 
although the increase in turbidity in the immediate 
vicinity of operating dredges would temporarily 
decrease phytoplankton production. Major 
changes in the benthic community have taken 
place since the first studies were conducted in the 
1950's, the most notable being the dramatic reduc- 
tion in abundance of large Rangia in the open lake. 
Studies regarding the fishery resources of the lakes 
have been reviewed in the EIS, and abundance and 
frequency of occurrence of some demersal fish 
species since the 1950's, including sand seatrout, 
spot, hogchoker, and southern flounder. (Lantz- 
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Results are given from a numerical model study of 
the impacts of deepening and widening the ap- 
proach channels and inner turning basin in New 
Haven Harbor, CT. Results from the study were 
intended to determine changes in circulation, 
which might affect valuable oyster resources, and 
to form the current fields needed to provide a 
detailed ship simulation study of the navigation 
improvement project. The US Army Corps of 
Engineers numerical modeling system, TABS-2, 
was used to predict the changes that might occur 
to circulation patterns in New Haven Harbor and 
portions of Long Island Sound. Currents were 
predicted in the navigation channel as well as in 
distant shallow regions where there is a significant 
shellfish fishery. Results from the numerical model 
study indicated that there were perceptible 
changes in the circulation patterns but that the 
magnitude of the changes was very small. In most 
cases, base-minus-plan differences in the currents 
were less than 0.1 fps. The largest differences 
occurred in the deepened channels, away from the 
shallow oyster bed areas. No tide differences were 
detected between base and plan. (Author’s ab- 
stract) 
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The impacts of fluctuating versus steady dis- 
charges from Glen Canyon Dam on aquatic ma- 
croinvertebrate drift, distribution and standing 
crop in the Colorado River were studied during 
1985 and 1986. A significant positive correlation 


exists between Gammarus drift and increasing 
flows. Mean drift rates and densities of Gammarus 
lacustris, increased during months of fluctuating 
discharges. Increased drift only occurred during 
the rising arm of discharge after periods of low 
flows below 5,000 cu ft/sec. The most abundant 
invertebrates in the Colorado River above the 
confluence of the Little Colorado River were chir- 
onomids, amphipods and oligochaetes. Total stand- 
ing crop of macrobenthos declined significantly at 
sites below the confluence of the Little Colorado 
River. Below the confluence of the Little Colora- 
do River, chironomids dominated the main river 
sites while Gammarus density declined. At the 
mouths of tributaries and within approximately 200 
m below tributaries chironomids dominated with 
Ephemeroptera occurring in large numbers. Total 
benthic standing crop in the Colorado River de- 
creased significantly under fluctuating discharges. 
On two occasions benthic samples were collected 
simultaneously in the zone of fluctuation soon after 
rewetting and in a non-exposed area. Macroinver- 
tebrate density and biomass of Cladophora glomer- 
ata was reduced dramatically in substrates exposed 
to fluctuations. A significant positive correlation 
between standing crop of Gammarus lacustris and 
Cladophora glomerata biomass was observed for 
July and October 1985. Pooled data for all four 
months showed a significant positive correlation 
between Gammarus abundance and Cladophora 
biomass. (Author’s abstract) 

W89-02940 


CUMULATIVE IMPACT ASSESSMENT: 
ISSUES TO CONSIDER IN SELECTING A CU- 
MULATIVE ASSESSMENT METHOD, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

For primary bibliographic entry see Field 5C. 
W89-02965 


RIVERINE ECOSYSTEMS, 

Cape Town Univ. (South Africa). Dept. of Zoolo- 
gy. 

For primary bibliographic entry see Field 2H. 
W89-02986 


USES OF, AND HUMAN IMPACT ON RIVERS, 
Natal Univ., Pietermaritzburg (South Africa). 
Dept. of Zoology. 

For primary bibliographic entry see Field 4C. 
W89-02988 


LAND SUBSIDENCE IN THE SAN JOAQUIN 
VALLEY, CALIFORNIA, AS OF 1980, 

R. L. Ireland, J. F. Poland, and F. S. Riley. 
Available from Books and Open-File Reports Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
Professional Paper 437-I, 1984. 193p, 67 fig, 6 tab, 
55 ref, (Studies of Land Subsidence). 


Descriptors: *California, *San Joaquin Valley, 
*Groundwater withdrawal, *Subsidence, *Surface- 
groundwater relations, Extensometers, California 
Aqueduct, Interbasin transfers, Leveling. 


The three major areas of land subsidence due to 
groundwater withdrawal in the San Joaquin 
Valley are the Los Banos-Kettleman City area, the 
Tulare-Wasco area, and the Arvin-Maricopa area. 
The latest areawide leveling was in 1972 in the Los 
Banos-Kettleman City area and in 1969-1970 in the 
Tulare-Wasco and Arvin-Maricopa areas. The 
1972 Los Banos-Kettleman City area leveling 
showed that subsidence rates had decreased sharp- 
ly with the importation of surface water through 
the California Aqueduct in the late 1960's and 
early 1970’s. The California Aqueduct leveling 
showed a continued decrease in the rate of subsid- 
ence along the aqueduct through 1975, followed 
by increased subsidence during the drought years 
of 1976-1977. Leveling by the Los Angeles De- 
partment of Water and Power in the Tulare-Wasco 
area showed that east and west of Delano, subsid- 
ence continued into 1974. In the late 1960’s and 
early 1970's, water levels in wells recovered to 
levels of the 1940's and 1950's in response to de- 
creased groundwater withdrawals. Data collected 





at water-level and extensometer sites during the 
1976-1977 drought showed the effect of the heavy 
demand on the groundwater reservoir. With the 
water of compaction gone, artesian head declined 
10 to 20 times as fast as during the first cycle of 
long-term drawdown that ended in the late 1960’s. 
Extensometers measured compaction ranging from 
0.1 to 0.5 ft in 1977. In 1978-1979 water levels 
recovered to or above the 1976 predrought levels. 
Extensometer response ranged from compaction of 
a few hundredths of a foot to expansion of nearly 
0.20 ft. Continued monitoring of land subsidence in 
the San Joaquin Valley is recommended. (Author’s 
abstract) 
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bound. 


From 1916 to 1966 in the San Jose area of the 
Santa Clara Valley, California, generally deficient 
rainfall and runoff was accompanied by a fourfold 
increase in withdrawals of groundwater. In re- 
sponse, the artesian head declined 180 to 220 ft. As 
a direct result of the artesian head decline, the land 
surface subsided as much as 12.7 ft in San Jose, due 
to the compaction of the fine-grained compressible 
confining beds and interbeds as their pore pres- 
sures decreased. The subsidence resulted in flood- 
ing of lands —- the southern part of San 
Francisco Bay, and the compaction of the sedi- 
ments caused compressional failure of well casings 
in several hundred water wells. The gross costs of 
subsidence to date are estimated to be $30 to $40 
million. The recovery of artesian head since 1967 
has been substantial. In downtown San Jose, the 
artesian head recovered 70 to 100 ft in the 8 years 
to 1975. Recovery of water levels was due to a 
fivefold increase in surface water imports from 
1965 to 1975, favorable local water supply, de- 
creased withdrawal, and increased recharge. In 
1960, the U.S. Geological Survey installed extenso- 
meters in coreholes 1,000 ft deep in San Jose and 
Sunnyvale. Measurements obtained from these ex- 
tensometers demonstrate the marked decrease in 
annual compaction of the confined aquifer system 
in response to the major head recovery since 1967. 
In San Jose, for example, the annual compaction 
decreased from about 1 ft in 1961 to 0.24 ft in 1967 
and to 0.01 ft in 1973. Net expansion (land-surface 
rebound) of 0.02 ft occurred in 1974. (Author’s 
abstract) 

W89-03019 


EFFECTS OF FUTURE GROUND-WATER 
PUMPAGE ON THE HIGH PLAINS AQUIFER 
IN PARTS OF COLORADO, KANSAS, NE- 
BRASKA, NEW MEXICO, OKLAHOMA, 
SOUTH DAKOTA, TEXAS, AND WYOMING, 
Geological Survey, Arvada, CO. 

For primary bibliographic entry see Field 2F. 
W89-03031 


EFFECTS OF HYDROELECTRIC SCHEME ON 
FLUVIAL ECOSYSTEMS WITHIN THE SPAN- 
ISH PYRENEES, 

Universidad Politecnica de Madrid (Spain). Es- 
cuela Tecnica Superior de Ingenieros de Montes. 
D. Garcia de Jalon, C. Montes, E. Barcelo, C. 
Casado, and F. Menes. 

Regulated Rivers Research and Management 
RRMEP, Vol. 2, No.4, p 479-491, September-Oc- 
tober 1988. 3 fig, 6 tab, 36 ref. 


Descriptors: *Environmental impact, *Dam ef- 
fects, *Spain, *Hydroelectric power, *Aquatic 
ecosystems, Benthos, Flow pattern, Water temper- 
ature, Regulated rivers, River Cinca, Fisheries, 
Trout, Flow regulation. 


WATER RESOURCES PLANNING—Field 6 


Ecologic Impact Of Water Development—Group 6G 


The effects on faunal communities of a high head, 
low capacity hydroelectric power project are eval- 
uated for the River Cinca, a Pyrenean tributary of 
the River Ebro (North East of Spain). The macro- 
benthic fauna of the regulated Cinca River is com- 
pared with the unregulated Ara River. Colder 
summer water temperatures in the Cinca River are 
shown to have caused a reduction in species rich- 
ness of the macrobenthic community as a conse- 
quence of the elimination of thermophilous species. 
Reduced temperatures may also explain the lower 
growth rate and productivity of the trout popula- 
tions. Sudden flow fluctuations caused by hydro- 
power generation influence the downstream ma- 
crobenthic communities; their populations are less 
abundant (reduction in densities and biomass) and 
their structure is less diverse. Although trout fish- 
eries do not seem to be directly affected by sudden 
flow fluctuations, the limitation of their food re- 
sources (benthos), has reduced trout production 
and turnover ratio. (Author’s abstract) 

W89-03138 


— POPULATIONS OF A SMALL LOW- 
LAND CHANNELIZED RIVER IN ENGLAND 

SUBJECT TO LONG-TERM RIVER MAINTE- 

NANCE AND MANAGEMENT WORKS, 

Liverpool Univ. (England). Dept. of Zoology. 

S. Swales. 

Regulated Rivers Research and Management 

RRMEP, Vol. 2, No. 4, p 493-506, September 

October 1988. 6 fig, 5 tab, 35 ref. 


Descriptors: *Environmental impact, *Stream im- 
provement, *Rivers, *Fish populations, *Water 
management, *Channeling, England, Species di- 
versity. 


Fish populations in the Perry River, a small low- 
land channelized river in England, were affected 
by long-term river maintenance and improvement 
works. Habitat diversity at two ‘old channelized’ 
sites was low compared with a downstream ‘par- 
tially channelized’ site and an unmodified site, 
where natural river features such as the pool-riffle 
pattern were more apparent. The fish community 
was low in diversity at all sites, with two running- 
water cyprinids, dace Leuciscus leuciscus (L.) and 
Leuciscus cephalus (L.), being the dominant fish 
species. Relative species composition varied be- 
tween sites, with dace predominating at the ‘old 
channelized’ sites and chub increasingly dominant 
at the ‘partially channelized’ and unmodified sites. 
Population density and biomass estimates of dace 
were similar at all sites, but chub were up three 
times more abundant at the ‘partially channelized’ 
and unmodified sites than at the ‘old channelized’ 
sites. Populations of dace and chub at the ‘old 
channelized’ sites contained a higher proportion of 
small fish than populations at the downstream sites, 
which exhibited a more balanced population struc- 
ture. The growth rates of both dace and chub 
varied between sites. Low recaptures of marked 
dace suggested a highly mobile movement pattern 
while higher recapture rates of chub, particularly 
at the ‘partially channelized’ and unmodified sites, 
seemed to indicate a more sedentary activity pat- 
tern. Long-term river maintenance and manage- 
ment works may delay the morphological and bio- 
logical recovery of lowland channelized rivers. 
(Author’s abstract) 

W89-03139 


ROLE OF RIPARIAN WOODS IN REGULAT- 
ING NITROGEN FLUXES BETWEEN THE AL- 
LUVIAL AQUIFER AND SURFACE WATER: A 
CONCEPTUAL MODEL, 

Centre National de la Recherche Scientifique, 
Toulouse (France). Centre d’Ecologie des Res- 
sources Renouvelables. 

G. Pinay, and H. Decamps. 

Regulated Rivers Research and Management 
RRMEP, Vol. 2, No. 4, p 507-516, September- 
October 1988. 3 fig, 1 tab, 74 ref. 


Descriptors: *Environmental impact, *Dam ef- 
fects, *Fate of pollutant, *Alluvial aquifers, *Ri- 
parian land, *Wetlands, *Models, ‘*Nitrogen, 
Water management, Rivers, Soil chemistry, Sea- 
sonal variation, Denitrification, Forests. 


Conceptual models are proposed to explain nitro- 
gen fluxes in the soils of riparian zones in relation 
to the different modalities of water logging and 
nitrate inputs. Non-submerged, temporarily sub- 
merged, and always submerged sites are consid- 
ered in both winter and summer. Capacities for 
uration are elevated for nitrate loads from the 
luvial aquifer oe: the lateral transfer of water 
from agricultural land to the river through the 
riparian zone. About 30 m of groundwater flow 
under the riparian wood studied is sufficient to 
remove all nitrate. Denitrification rates up to 50 
mg N2/sq m/day were observed in the field, but a 
potential for more denitrification exists. The effi- 
ciency of the riparian woods as natural filters 
regulating nutrient transfers to the river deserves 
more consideration in river management. (Author’s 
abstract) 
W89-03140 


RADIAL STEM GROWTH OF CONIFEROUS 
TREES NEAR SWEDISH RESERVOIRS, 

Umea Univ. (Sweden). Dept. 
Botany. 

G. Grelsson. 

Regulated Rivers Research and Management 
RRMEP, Vol. 2, No. 4, p 535-545, Sapna 
October 1988. 6 fig, 3 tab, 31 ref. 


of Ecological 


Descriptors: *Environmental impact, *Dendroch- 
ronology, *Reservoirs, *Dam effects, *Water level 
fluctuations, Plant growth, Water management, 
Sweden, Dams. 


Tree ring data are presented for two species of 
coniferous trees growing close to the margins of 
two contrasting types of reservoir, and annually 
regulated one (bordered by Picea abies) and a daily 
and weekly regulated one (Pinus sylvestris). The 
radial growth-ring data for the periods before and 
after damming and regulation were compared uti- 
lizing a mathematical growth model. The basic 
hypothesis was that changed water-level condi- 
tions due to hydroelectric development would 
change the groundwater levels and associated fac- 
tors and thus affect tree growth. For spruce trees 
growing along the long-term (annually) regulated 
reservoir, no significant differences in growth be- 
tween the pre-damming and post-damming periods 
were found; nor was any correlation found be- 
tween tree growth and the duration of the period 
of high-water level in this reservoir. For pine trees 
growing along the short-term (daily and weekly) 
regulated reservoir a significant increase in the 
variation in growth was found following regula- 
tion, but only at the lowest levels. No other signifi- 
cant differences in tree growth between the peri- 
ods before and after regulation were found. (Au- 
thor’s abstract) 

W89-03142 


EFFECT OF IMPOUNDMENT ON THE 
GROWTH OF BAGRUS DOCMAC IN LAKE 
NASSER, 

Menoufia Univ., Shibin al-Kom (Egypt). Dept. of 


Regulated Rivers Research and Management 
RRMEP, Vol. 2, No. 4, p 547-552, September- 
October 1988. 1 fig, 4 tab, 13 ref. 


Descriptors: *Environmental Impact, *Fish popu- 
lations, *Reservoirs, *Catfish, *Dam effects, Lakes, 
Egypt, Model studies, Reservoir fisheries, Lake 
Nasser, Growth. 


Changes of faunistic composition in impounded 
reaches of regulated rivers have been related to 
changes in environment from lotic to lentic. Rarely 
has this assumption been tested, however. Bagrus 
docmac is a long-lived freshwater catfish and was 
once a commercially valuable species in Lake 
Nasser. Its production declined abruptly following 
the early years of impoundment of the lake. This 
decline is significantly correlated to the increase of 
Tilapia catch. A modified model for the surplus 
production is introduced and estimated the poten- 
tial yield as 195.7 metric tons. Relative growth rate 
of weight over length interval showed that the fish 
ranging between 20 to 40 cm in standard length 
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have had the highest rate of weight gain which is 
attributed to gear selective mortality. Fish (18-83 
cm in pron wh length) vertebrae (N = 105) are used 
for growth analysis, after their annuli are validat- 
ed. Age-groups ranged between I to VI with an 
average age of 3.14. Age-groups II suffered high 
selective mortality which caused a fishing-up effect 
that took about four years to appear in the catch. 
Thus, the problem of Bagrus may be safely attrib- 
uted to the effect of fishing gears which are mainly 
used to catch the relatively smaller Tilapia. (Au- 
thor’s abstract) 

W89-03143 


ENVIRONMENTAL MANAGEMENT OF THE 
ZAMBEZI RIVER SYSTEM, 

Ministry of Agriculture and Water Development, 
Lusaka (Zambia). 

For primary bibliographic entry see Field 5G. 
W89-03144 


ATTEMPT TO FACILITATE WATER MAN- 
AGEMENT ISSUES IN THE ZAMBEZI RIVER 
BASIN USING DECISION SUPPORT SYS- 


‘nternational Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 

For primary bibliographic entry see Field 5G. 
W89-03145 
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NEW APPROACHES TO 
AQUATIC ECOSYSTEMS. 
For primary bibliographic entry see Field 5A. 
W89-02317 


MONITORING 


MONITORING THE NATION’S WATERS--A 
NEW PERSPECTIVE, 

Environmental Protection Agency, Washington, 
DC. Office of Toxic Substances. 

For primary bibliographic entry see Field 5A. 
W89-02318 


STRATEGIES FOR LONG-TERM POLLUTION 
MONITORING OF THE COASTAL OCEANS, 
California Univ., Richmond. Sanitary Engineering 
and Environmental Health Research Lab. 

For primary bibliographic entry see Field 5A. 
W89-02319 


INNOVATIVE DESIGNS FOR WATER QUAL- 
ITY MONITORING: ARE WE ASKING THE 
QUESTIONS BEFORE THE DATA ARE COL- 
LECTED, 

Minnesota Univ., St. Paul. Dept. of Forest Re- 
sources. 

J. A. Perry, D. J. Schaeffer, and E. E. Herricks. 
IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p. 28-39, 1 fig, 23 ref, 
append. 


Descriptors: *Water quality, *Water quality man- 
agement, *Monitoring, *Network design, *Sam- 
pling, *Environmental audit, Decision making, 
Data acquisition. 


Water quality management consists of decisions 
about the environment; those decisions are usually 
based on data from monitoring programs. Such 
data are usually collected following a design that is 
governed by “bureaucratic risk,’ that is, the per- 
ceived risk of ire from a superior. The application 
of a systematic process called the Environmental 
Audit is proposed as a tool for guiding manage- 
ment decision making and for design of monitoring 
programs. Application of the Audit is shown to 
produce data which leads directly to real environ- 
mental information (in contrast to pure data). Such 
information is translated into management deci- 
sions which incorporate all elements of the broader 
definitions of environmental risk. (See also W89- 
02317) (Author’s abstract) 


W89-02320 


MULTIDECADE TREND-MONITORING PRO- 
GRAM FOR CHESAPEAKE BAY, A TEMPER- 
ATE EAST COAST ESTUARY, 
Environmental Protection Agency, 
MD. Chesapeake Bay Program. 

K. Mountford, and G. Mackiernan. 
IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 
als, Philadelphia, PA. 1987. p 91-106, fig, 2 tab, 19 
ref. 


Annapolis, 


Descriptors: *Monitoring, *Water quality, *Data 
collection, *Ecosystems, *Estuaries, *Chesapeake 
Bay, *Eutrophication, Chlorophyll, Government 
supports, Nutrients, Toxins, Phytoplankton, Zoo- 
plankton, Spatial distribution, Temporal distribu- 
tion. 


In the past two decades, Chesapeake Bay has expe- 
rienced apparent increasing periods of deep water 
anoxia, poor spawning success by anadromous fish 
species, and unprecedented declines in submerged 
aquatic vegetation. These changes coincide with 
increased loading of nutrients and toxic materials 
from the surrounding 109,219 sq km drainage 
basin, which is experiencing significant changes in 
land use and population density. Concern by basin 
governments and citizens led ultimately to the 
establishment in 1984 of a 167-station monitoring 
network reporting to a common data bank. This 
program is designed to operate for at least 1.5 to 2 
decades and to define trends in Bay water and 
sediment quality during that period. Twenty water 
and sediment quality parameters are monitored 20 
times per year in the main stem and principal tidal 
tributaries. Collections link with studies of sedi- 
ment organics, toxics, benthos, phyto- and zoo- 
plankton, and commercially harvested species. 
Data for 1984 indicate that large riverine inflows 
produced intense water column stratification and 
unusually widespread anoxia in the Bay main stem, 
but mixing events and wind forcing may temporar- 
ily reduce severity and promote reaeration. Early 
data sets indicate pulses of nutrient input into the 
estuary, nutrient regeneration in subpycnoclinal 
water, phtyoplankton response to nutrients, as well 
as instances of potential nutrient limitation. (See 
also W89-02317) (Author’s abstract) 

W89-02324 


COASTAL MONITORING: EVALUATION OF 
MONITORING METHODS IN NARRAGAN- 
SETT BAY, LONG ISLAND SOUND AND NEW 
YORK BIGHT, AND A GENERAL MONITOR- 
ING STRATEGY, 

Environmental Protection Agency, Narragansett, 
RI. Environmental Research Lab. 

For primary bibliographic entry see Field 5A. 
W89-02325 


‘MUSSEL WATCH’--MEASUREMENTS OF 
CHEMICAL POLLUTANTS IN BIVALVES AS 
ONE INDICATOR OF COASTAL ENVIRON- 
MENTAL QUALITY, 

Woods Hole Oceanographic Institution, 
Coastal Research Center. 

For primary bibliographic entry see Field 5A. 
W89-02326 


MA. 


MONITORING AND QUALITY ASSURANCE 
PROCEDURES FOR THE STUDY OF REMOTE 
WATERSHED ECOSYSTEMS, 

Michigan Technological Univ., Houghton. Dept. 
of Biological Sciences. 

For primary bibliographic entry see Field 5A. 
W89-02330 


ASSESSMENT OF THE ADEQUACY OF THE 
GROUND-WATER MONITORING SYSTEM 
FOR ARTIFICIAL RECHARGE OF AQUIFERS 
IN THE LOS ANGELES AREA, CALIFORNIA, 
Western Water Consultants, Inc., Laramie, WY. 
M. Nikkel, T. Mueller, K. Thompson, and P. 
Rechard. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 


Water Well Association, Dublin, OH. 1988. p 45- 
69, 7 fig, 6 tab, 9 ref. 


Descriptors: *California, *Network design, *Moni- 
toring, *Artificial recharge, *Groundwater moni- 
toring, *Groundwater management, *Water pollu- 
tion sources, Pollutant identification, Hydrology, 
Geohydrology, Groundwater, San Gabriel Basin, 
Aquifers, Water quality. 


Artificial recharge of aquifers in the Central and 
West Coast groundwater basins of Southern Cali- 
fornia is accomplished by the application of 
waters, including reclaimed water, to spreading 
grounds within the basins. All of the sources of 
water applied to the basins are known to contain 
low levels of drinking water contaminants. In addi- 
tion, the basins receive groundwater as underflow 
from the San Gabriel Basin. The entire San Gabriel 
Basin has been designated an Environmental Pro- 
tection Agency National Priorities List (NPL) site. 
A groundwater monitoring program has been es- 
tablished to assure that the use of replenishment 
water has not had and will not have adverse effects 
on the quality of groundwater in the basins. At the 
request of the Central and West Basin Replenish- 
ment District, Western Water Consultants, Inc. 
conducted an assessment of the monitoring pro- 
gram that was in practice. During this assessment, 
significant weaknesses were identified concerning 
the ability of the Replenishment District to detect 
contamination of groundwater caused by the artifi- 
cial recharge basins. Recommendations for im- 
provement of the monitoring program include: (1) 
more extensive sampling of ground and surface 
water entering from adjacent areas; (2) installation 
of additional shallow wells to monitor the quality 
of water entering the aquifers at the replenishment 
spreading grounds; (3) establishment of written 
protocol, standard operating procedures and an 
employee training program for sampling; (4) more 
intensive monitoring of urban storm water and 
reclaimed water for possible adverse effects on 
groundwater, and (5) consideration of known point 
sources of groundwater contamination in the inter- 
pretation of sampling results. (See also W89-02331) 
(Author’s abstract) 

W89-02335 


STATEWIDE GROUNDWATER QUALITY 
MONITORING NETWORK DESIGN, 

Arizona Dept. of Environmental Quality, Phoenix. 
For primary bibliographic entry see Field 5A. 
W89-02343 


DATA REQUIREMENTS FOR HYDROGEOLO- 
GICAL MAPS, 

Bundesanstalt fuer Geowissenschaften und Roh- 
stoffe, Hanover (Germany, F.R.). 

K. D. W. Krampe. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p. 263-292, 13 fig, 9 ref. 


Descriptors: *Groundwater, *Standards, *Maps, 
*Hydrogeology, Data interpretation. 


The content of groundwater maps has been re- 
viewed with special regard to the importance of 
hydrogeological parameters. The data have been 
classified as essential, very important, and desirable 
data. The significance of all relevant data and 
parameters has been described at some length. 
Three types of groundwater maps have been dis- 
tinguished: single- parameter maps, comprehensive 
hydrogeological maps, and groundwater potential 
maps. In addition to field inventories, data acquisi- 
tion from lithological logs and hydrochemical 
analyses has been explained. A series of 13 figures 
has been inserted. Finally, recommendations have 
been made for the preparation of maps with refer- 
ence to the hydrogeologist’s role. Remarks on data 
plotting and how to augment the amount of data 
have been included. (See also W89-02364) (Au- 
thor’s abstract) 

W89-02387 


HYDROGEOLOGICAL MAPS FROM 
VIEW-POINT OF THE USER, 


THE 





International Association of Hydrogeologists, Paris 


IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 325-330, | fig. 


Descriptors: *Hydrogeology, *Maps, *Data col- 
lection, Land use, Water resources development, 
Automation, Data storage and retrieval, Data ac- 
quisition. 


Hydrogeological maps directed to practical use by 
engineers or planners in preparing decisions of 
practical importance are discussed. Applied hydro- 
geology aims at evaluating groundwater resources, 
suitability for effective land use and prediction and 
a of possible wrong use of the landsur- 
face or the groundwater. Different kinds of human 
influences are directly related to different forms of 
land use. Some examples of such relatins follow: 
(a) housing level control (in low areas) abstraction 
for drinking water, or pollution hazard by sewer- 
age systems; (b) industry abstraction for process 
and cooling water; (c) agriculture -- drainage or 
irrigation systems, and pollution hazard by fertiliz- 
ers or pesticides; (d) use of mineral-thermal springs 
for recreation or medical treatment, (e) soil me- 
chanical properties in relatin to groundwater level 
and pollution hazard of traffic and pipelines; © 
pumping of water excess and pollution hazard of 
mining an excavations; (g) energy production use 
of thermal water or (with heat pumps) ‘normal’ 
groundwater; and (h) waste disposal use of purifi- 
cation properties of the soil and waste disposal 
pollution hazard. Small scale maps (1 : 500 000 to 1 
: 5 000 000) will often give more-or-less integrated 
information, but single-value maps on this scale are 
not readable. Intermediate scale maps (1 : 100 000 
to 1 : 500 000) may be excellent tools for regional 
(town and country) planning and water manage- 
ment planning. Large scale maps (larger than | : 
100 000) are real tools for data collection, local 
research programs, mathematical modelling of hy- 
drogeological system, planning of technical sys- 
tems (irrigation, waterworks, etc.) and city plan- 
ning. In many cases perhaps still futuristic, hydro- 
geological data bases will sooner or later be estab- 
lished all over the world and will serve mankind 
not only for their basic needs of water, food and 
housing but also for industrial development and 
recreational purposes in the broadest sense. (See 
also W89-02364) (Davis-PTT) 
W89-02391 


DESIGN OF A GREAT LAKES ATMOSPHE? IC 
INPUTS AND SOURCES (GLAIS) NETWORK, 
De Paul Univ., Chicago, IL. 

T. J. Murphy. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB87-213534. 
Price codes: A03 in paper copy, AO1 in microfiche. 
EPA Report No. EPA-905/4-87-001, March 1987. 
GLNPO No. 87-03. 35 p, 8 fig, 49 ref, 2 append. 
EPA Grant R005818-01. 


Descriptors: *Network design, *Sampling, *Great 
Lakes, *Air pollution, *Water pollution sources, 
Path of pollutants, Costs, Research needs, Clima- 
tology, Aerodynamics, Chemistry, Meteorology, 
Hydrodynamics, Interdisciplinary studies. 


A spellout (GLAIS) data network will of necessi- 
ty, be complex and expensive. Because of these 
factors, the objectives must be well thought out in 
advance, be realistic and be firmly based on good 
science and available technology. There are at 
least five distinct mechanisms for inputs of materi- 
als from the atmosphere to bodies of water. They 
are: rain, snow, small particles (< -2 micrometers), 
large particles (> -2 micrometers), and vapor ex- 
change. In general, very different methods and 
techniques are necessary to determine the inputs 
by each of these mechanisms. Because of the ex- 
pense in setting-up and operating (including analy- 
ses) a monitoring site for a variety of parameters 
involved with different mechanisms and/or also 
obtaining information on sources, a GLAIS net- 
work may consist of a relatively few sites. Because 
of the uncertainties in the capability to determine 
inputs occurring by any of the five above mecha- 
nisms, will need a research component. To be 


successful, expertise in a number of disciplines will 
be needed to develop a good network plan. These 
disciplines include: aerodynamics, chemistry, cli- 
matology, cloud physics, geochemistry, hydrodyn- 
amics, meteorology, and micrometeorology. 
(Lantz- 

W89-02418 


BED LOAD SAMPLING AND ANALYSIS, 
Geological Survey, Lakewood, CO. 


For primary bibliographic entry see Field 2J. 
W89-02434 


DIRECTORY OF PRECIPITATION MONITOR- 
ING SITES, NATIONAL ATMOSPHERIC DEP- 
OSITION PROGRAM/NATIONAL TRENDS 
NETWORK (NADP/NTN). 

National Acid Precipitation Assessment Program, 
Washington, DC. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-218284/ 
AS. Price code: A99 in paper copy. Report of 
Interagency Task Force on Acid Precipitation, 
November 1986, 972p, Vol 2. Funded by U.S. 
Geological Survey as lead agency for Task Group 
IV, Atmospheric d ition and Air Quality Moni- 
toring. Edited by John K. Robertson and Dorethea 
Wojciechowski, US Mili 


Descriptors: *Atmospheric precipitation networks, 
*Data collections, *Maps, *Directories, *Research 
facilities, *Acid rain, Wet deposition monitoring, 
Precipitation chemistry, Acid rain monitoring sites, 
Monitoring sites, Monitoring site protocols. 


The Directory of Precipitation Monitoring Sites 
contains a four page description of each of the 
atmospheric precipitation monitoring sites that has 
operated or was operating as part of the National 
Atmospheric Deposition | Program/National 
Trends Network (NADP/NTN) on July 1, 1986. 
Each site discription contains information, includ- 
ing photographs and maps, that locates the site; 
identifies operating and sponsoring organizations; 
characterizes surroundings, including point sources 
of emissions within 50 km; identifies equipment at 
the site; describes other monitoring activities and 
watershed research at the site; and lists significant 
events in the history of the site. The Site Directory 
is presented in two volumes for ease of use. 
Volume 1 contains introductory material, location 
maps, and sites with State abbreviations in the 
range from A - M. Volume 2 contains sites whose 
— are in the range N - Z. (Frisch- 


WRD) 
W89-02480 


METHODS FOR HYDROLOGIC MONITOR- 

ING OF SURFACE MINING IN THE CEN- 

TRAL-WESTERN UNITED STATES, 

—— Survey, Denver, CO. Water Resources 
iv. 

J. T. Turk, R. S. Parker, and R. S. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 

CO 80225. USGS Open-File Report 84-600, 1986. 

96p, 17 fig, 8 tab, 71 ref. 


Descriptors: *Monitoring, *Coal mines, *Ground- 
water quality, *Water quality, *Networks, Surface 
waters, Meteorology, Hydrologic data. 


The regulations promulgated pursuant to the Sur- 
face Mining Control and Reclamation Act require 
the monitoring of potentially i ted hydrologic 
systems before, during, and ‘an mining oper- 
ations. This report details characteristics and proc- 
esses that commonly determine the most accepta- 
ble approaches to hydrologic monitoring in the 
arid and semiarid central-western United States. 
No single approach is best for all hydrologic sys- 
tems; consideration of basin characteristics, regula- 
tory requirements, and regional patterns in hydro- 
logic systems is n in any well-designed 
monitoring program for hydrologic-impact assess- 
ment. This report describes processes and charac- 
teristics that control the surface and subsurface 
hydraulics, as well as the water quality, of typical 
hydrological systems being mined in the central- 
western United States. After a discussion of these 
processes and characteristics, three examples are 
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presented that describe acceptable, but nonexclu- 
sive, approaches to hydrologic monitoring net- 
work design. (USGS) 

W89-02490 


er co OF P{EZOMETER NESTS AND 
WATER LEVELS IN THE RIO GRANDE 

VALLEY NEAR ALBUQUERQUE, BERNA- 

LILLO COUNTY, MEXICO, 

Geological Survey, Albuquerque, NM. Water Re- 

sources Div. 

pa primary bibliographic entry see Field 2F. 
89-02509 


WATER QUALITY OF RUNOFF TO THE 
CLARKSVILLE MEMORIAL HOSPITAL 
DRAINAGE WELL AND OF MOBLEY 

TENNESSEE, FEB- 


SPRING, 

RUARY-MARCH 1988, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-02556 


SURFACE WATER HYDROLOGY, 
Vizgazdalkodasi Tudomanyos Kutato Intezet, Bu- 
dapest (Hungary). 

For primary bibliographic entry see Field 2E. 
W89-02719 


SNOW AND ICE, 

Manchester Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2C. 
W89-02722 


BIOLOGICAL SURVEYS OF ESTUARIES AND 
COASTS 


For primary bibliographic entry see Field 7B. 
W89-02759 


PLANNING BIOLOGICAL SURVEYS, 
Field Studies Council, Shrewsbury (England). 
For primary bibliographic entry see Field 7B. 
W89-02760 


REMOTE SENSING, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Pure and Applied Biology. 
For primary bibliographic entry see Field 7B. 
W89-02761 


SALT MARSHES, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Pure and Applied Biology. 
For primary bibliographic entry see Field 7B. 
W89-02762 


FLORA AND MACROFAUNA OF INTERTI- 
DAL SED 

Rijksinstituut voor Natuurbeheer, Texel (Nether- 
lands). 

For primary bibliographic entry see Field 2L. 
W89-02763 


MACROFAUNA OF i SEDIMENTS 
USING REMOTE SAMPLIN 

BP Petroleum Development a. Aberdeen (Scot- 
land). 

For primary bibliographic entry see Field 2L. 
W89-02764 


PROCESSING SEDIMENT MACROFAUNA 
SAMPLES, 

BP Petroleum Development Ltd., Aberdeen (Scot- 
land). 

For primary bibliographic entry see Field 7B. 
W89-02765 


MEIOFAUNA, 
Institute for Soil Fertility, Haren (Netherlands). 
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For primary bibliographic entry see Field 2L. 
W89-02766 


INTERTIDAL ROCK, 

Field Studies Council, Shrewsbury (England). 
For primary bibliographic entry see Field 2L. 
'W89-02767 


SUBTIDAL ROCK AND SHALLOW SEDI- 
MENTS USING DIVING, 

Field Studies Council, Pembroke (Wales). Oil Pol- 
lution Research Unit. 

For primary bibliographic entry see Field 7B. 
W89-02768 


BACTERIA AND FUNGI, 

University Coll. of North Wales, Menai Bridge. 
School of Ocean Sciences. 

For primary bibliographic entry see Field 7B. 
W89-02769 


PLANKTON, 

University Coll. of North Wales, Menai Bridge. 
School of Ocean Sciences. 

For primary bibliographic entry see Field 2L. 
'W89-02770 


FISH (SURVEY OF), 

Marine Biological Association of the United King- 
dom, Plymouth (England). 

For primary bibliographic entry see Field 7B. 
W89-02771 


BIRDS, 

Royal Society for the Protection of Birds, Shore- 
ham-by-Sea (England). 

For primary bibliographic entry see Field 2L. 
W89-02772 


NATIONAL SURFACE WATER SURVEY: NA- 
TIONAL STREAM SURVEY PHASE I - PILOT 
SURVEY, 

Utah Water Research Lab., Logan. 

For primary bibliographic entry see Field 5G. 
W89-02842 


DESIGN OF THE PRIMARY PRE-TRMM AND 
TRMM GROUND TRUTH SITE, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

M. Garstang. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as N88-19865. 
Price codes: A04 in paper copy, AOI in microfiche. 
Annual Report, April 1, 1988. 20p, 7 fig, 1 tab, 7 
ref. NASA Grant NAG-5-870. 


Descriptors: *Network design, *Rainfall, *Rainfall 
intensity, *Data interpretation, *Data acquisition, 
Rainfall distribution, Precipitation, Remote sens- 
ing, Florida. 


Work began on the design of the primary ground 
truth sites on and near Cape Canaveral Florida on 
February 15, 1987 to: (a) integrate rain gage meas- 
urements with radar measurements of rainfall using 
the Kennedy Space Flight Center (KSFC) Patrick 
— radar and associated rainfall network; (b) 
delineate the major rain bearing systems over Flor- 
ida using the Weather Service reported radar/ 
rainfall distributions; (c) combine (a) integration of 
rain gage and radar measurements and (b) delinea- 
tion of the Weather Service reported distribution; 
(d) use (c) the combination just described, to repre- 
sent patterns of rainfall which actually exist AND 
contribute significantly to the rainfall to test sam- 
pling strategies. Based on the results of these analy- 
ses decide upon the ground truth network; and (e) 
complete the design begun in Phase I of a multi- 
scale (space and time) surface observing precipita- 
tion network centered upon KSFC. (Lantz-PTT) 
W89-02971 


ANALYSIS OF BIOMONITORING TECH- 
NIQUES TO SUPPLEMENT EFFLUENT 
GUIDELINES. 

Energetics, Inc., Columbia, MD. 

For primary bibliographic entry see Field 5A. 
W89-02994 


MODEL CALIBRATION BASED ON RANDOM 
ENVIRONMENTAL FLUCTUATIONS, 
Princeton Univ., NJ. Dept. of Civil Engineering 
and Operations Research. 

P. R. Jaffe, C. Paniconi, and E. F. Wood. 

Journal of Environmental Engineering (ASCE) 
JOEDDU, Vol. 114, No. 5, p 1136-1145, October 
1988. 1 fig, 4 tab, 13 ref. 


Descriptors: *Model studies, *Limnology, *Envi- 
ronmental studies, *Simulation, Monte Carlo 
method, Statistical analysis, Model input param- 
eters. 


A simple model-calibration technique that takes 
into account the random fluctuations of field meas- 
urements and yields probability distribution of the 
model input parameters. A large number of model 
simulations is conducted using a wide range of 
model input parameter values. The specific values 
of each input parameter in a given simulation are 
randomly selected from specified probability distri- 
butions. Only a subset of all simulations will yield 
outputs that are satisfactorily close to the field 
observations. The input parameters used in this 
subset of simulations can then be analyzed and 
their mean and variance are computed. This cali- 
bration procedure is a useful tool to determine the 
mean values of model input parameters that domi- 
nate the variance of the model’s output. If the 
variance of the model’s output is completely domi- 
nated by a single, uncorrelated parameter, the 
mean and variance of this parameter can be esti- 
mated correctly. If several parameters dominate 
the variance of the model’s output or if those 
parameters are correlated, correct means can still 
be estimated but the variances obtained for these 
parameters are larger than their correct values. 
(Author’s abstract) 

W89-03105 


SEISMIC REFRACTION 
WATER TABLE, 

Institut de Mecanique de Grenoble, Saint-Martin 
d’Heres (France). 

G. Bonnet, and M. Meyer. 

Journal of Geotechnical Engineering (ASCE) 
JGENDZ, Vol. 114, No. 10, p 1183-1189, October 
1988. 4 fig, 1 tab, 7 ref. 


Descriptors: ‘*Soil saturation, *Mathematical 
models, *Water table, *Geophysics, *Seismology, 
*Groundwater exploration, Aeration zone, Seismic 
refraction tests, Wave propagation. 


TESTS ABOVE 


Wave propagation in saturated soils is often de- 
scribed by using a two-phase or ‘poroelastic’ 
model. It is difficult to use such a model, however, 
because below the level of the water table there 
may be an unsaturated zone whose extent and 
characteristics are not well-known. A _ small 
amount of air has drastic consequences on the 
compressive-wave velocity: 0.10% of air reduces 
the compressive-wave velocity in the water to 
about one-fourth of the value when saturated. This 
has already been thoroughly demonstrated by lab- 
oratory experiments. However, in situ evidence of 
the effect of this unsaturated zone on wave propa- 
gation is not yet known, and, therefore, was car- 
ried out in this study. The results show that the 
interpretation of the seismic refraction tests above 
a water table give a depth of seismic marker that is 
significantly different from the actual water table 
depth. Two different explanations are possible at 
first glance: the existence of an effect due to the 
two-phase character of the porous medium; or the 
existence of a nonsaturated zone below the water 
table. Since the order of magnitude of the first 
effect is shown to be too small, the effect is there- 
fore probably due to the nonsaturated zone. The 
interpretation of the results by taking into account 
such a nonsaturated zone shows that the level of 
the nearly saturated zone is approximately the 
level given by the standard elastic interpretation. 


The procedure shown appears to be a very practi- 
cal means of estimating the thickness of the strong- 
ly nonsaturated zone. (Brock-PTT) 

W89-03113 


INTERPRETATION OF ‘CONTROLLED’ VS 
‘NATURAL’ EXPERIMENTS IN STREAMS, 
California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 

S. D. Cooper, and T. L. Dudley. 

Oikos OIKSAA, Vol. 52, No. 3, p 357-361, June 
1988. 1 tab, 22 ref. NSF Grant BSR 86-04808. 


Descriptors: *Limnology, *Ecology, *Field tests, 
*Streams, *Data interpretation, Controlled experi- 
ments, Natural experiments. 


Miller has criticized recent studies dealing with 
exploitative competition among invertebrate 
grazers in streams. He argued that the interpreta- 
tion of these experiments was confounded by arti- 
facts introduced by the experimental manipula- 
tions, and that ‘natural’ experiments (a posteriori 
correlational reanalysis of the data) provided more 
‘unequivocal’ tests of hypotheses than could ‘con- 
trolled’ experiments. In response to the first point, 
it is contended that the experimental artifacts pos- 
tulated by Miller were unlikely to be operating, or 
were of little consequence, in these studies. Natural 
experiments, as defined by Miller, do not provide 
unequivocal tests of hypotheses. Previously pub- 
lished results, mainly from studies by McAuliffe, 
are reanalyzed to support the discussion. (Brock- 


PTT) 
W89-03117 


HYDROLOGIC DESIGN METHODOLOGIES 
FOR PREFEASIBILITY STUDIES OF SMALL- 
SCALE HYDRO AT UNGAUGED SITES, 

Acres International Ltd., Niagara Falls, NY. 

D. G. Judge, J. E. Anderson, B. I. McClennan, and 
E. T. Park. 

Canadian Journal of Civil Engineering CJCEB8, 
e 15, No. 3, p 289-298, June 1988. 7 fig, 6 tab, 12 
ref. 


Descriptors: *Water yield forecasting, *Reservoir 
yield, *Hydroelectric power, *Hydrology, 
*Streamflow, *Mathematical models, Prefeasibility 
studies, Small-scale hydro sites, Ungaged sites. 


Hydrologic variables such as available flow for 
electrical generation and its time distribution, to- 
gether with flood magnitudes, represent the basis 
for evaluation of potential hydro sites. Economic 
viability, especially for small-scale hydro sites, is 
very sensitive to these basic hydrologic variables. 
Unfortunately, many potential small-scale hydro 
sites are located on ungauged streams and often the 
cost of deriving the necessary site-specific hydro- 
logic information for design is prohibitive in rela- 
tion to overall project costs. Therefore, regional 
techniques have been developed for evaluating the 
necessary hydrologic variables at a prefeasibility 
level for small-scale ungauged sites anywhere in 
Canada. Studies concerned with developing re- 
gional techniques for application to feasibility level 
evaluations have been completed for Atlantic 
Canada, British Columbia, and Ontario. The meth- 
odology can be used to estimate the flow duration 
curve and the turbinable flow curve for ungauged 
streams. Equations relating characteristics of the 
curves to physiographic and climatic parameters 
have been derived for eleven regions across 
Canada. An example demonstrating application of 
the new methodology is included. (Author’s ab- 
stract) 

W89-03129 


NONPARAMETRIC EVALUATION OF THE 
SIZE OF LIMNOLOGICAL SAMPLING NET- 
WORKS: APPLICATION TO THE DESIGN OF 
A SURVEY OF GREEN BAY, 

Argonne National Lab., IL. Biological, Environ- 
mental, and Medical Research Div. 

B. M. Lesht. 

Journal of Great Lakes Research JGLRDE, Vol. 
14, No. 3, p 325-337, 1988. 10 fig, 6 tab, 14 ref. 
EPA Interagency Agreement DW89931897-01-0. 





Descriptors: *Limnology, *Water sampling, *Net- 
work design, *Surveys, *Statistical methods, *Sta- 
tistical analysis, *Turbidity, Evaluation, Sampling, 
Bays, Great Lakes. 


The uncertainty associated with estimates of the 
volume-weighted mean turbidity in Green Bay, 
Lake Michigan, is examined as a function of sam- 
pling network size using a nonparametric, comput- 
er-intensive technique. As is the case for many 
limnological properties, the major source of varia- 
tion is the nonhomogeneous (i.e., dependent on 
position) distribution of the sampled variable. A 
quantitative estimate of the expected accuracy of 
the volume-weighted mean is determined empiri- 
cally from calculations applied repeatedly to 
random selections of sample data. Analysis of data 
from five cruises, conducted using a network of 31 
stations, shows that a network of 22 stations would 
provide a whole-bay volume-weighted mean accu- 
rate to within 10% of that determined using the 
full network with 80% confidence. A network of 
23 stations would achieve these same accuracy and 
confidence limits when applied to a model in 
which Green Bay is divided into four geographic 
zones and the volume-weighted mean calculated 
for each zore. The nonparametric method offers 
an alternative to the classic analysis of variance 
method for evaluation of limnological sampling 
designs. (Author’s abstract) 

W89-03174 


ESTUARIES: CONCERN OVER TROUBLED 
WATERS, 

S. Morrissey. 

Oceans, Vol. 21, No. 3, p 23-26, 61, June 1988. 


Descriptors: *Estuaries, *Population effects, 
*Water pollution, *Water pollution sources, *Ur- 
banization, *Monitoring, *Nonpoint polution 
sources, Satellite technology, Forecasting, Tissue 
analysis, Eutrophication, Polychlorinated biphen- 
yls. 


The efforts of the National Oceanic and Atmos- 
pheric Administration (NOAA) to control the ef- 
fects of nonpoint pollution on estuaries are dis- 
cussed. Estuaries are being transformed by the 
effects of a population explosion and the U.S. 
Census Bureau predicts that, by 1990, 75% of the 
U.S. population will live within 50 miles of a 
coastline. Under the guidance of Bud Ehler, direc- 
tor of NOAA’s Oceanography and Marine Assess- 
ment Office, the agency has been collecting infor- 
mation on nonpoint sources of pollution in estu- 
aries nationwide. Using digitized satellite photo- 
graphs and direct samplings, NOAA has estab- 
lished a data base containing detailed information 
on the extent of chemical pollution. in estuaries. 
The scientists measure more than 50 organic 
chemicals and 17 heavy metals. Samplings of shell- 
fish, bottom-feeding fish and sediments have been 
taken from 150 sites in an attempt to establish the 
degree of toxic contamination. Although NOAA 
scientists say nothing can be done to eliminate the 
ge conditions altogether, they do hope to 

ave a computerized network in place within the 
next five years that will forecast when and where 
problems will occur. The network would provide 
data on marine life, pollution, habitats, oceanogra- 
phy, and meteorology to assist community plan- 
ners to determine the areas best suited for develop- 
ment and will improve NOAA’s ability to predict 
shore erosion, storm surges and jubilees. (Miller- 


PTT) 
W89-03279 
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RESPIRATION-BASED EVALUATION OF NI- 
TRIFICATION INHIBITION USING’  EN- 
RICHED NITROSOMONAS CULTURES, 
Purdue Univ., Lafayette, IN. School of Civil Engi- 
neering. 

J. E. Alleman. 

IN: International Conference on Innovative Bio- 
logical Treatment of Toxic Wastewaters. June 24- 
26, 1986, Arlington, Virginia. April 1987. p 643- 
651, 5 fig, 1 tab, 7 ref. 


Descriptors: *Wastewater treatment, *Wastewater 
analysis, *Respiration, *Nitrification, *Nitrogen 
bacteria, *Bioassays, Biomonitoring, Industrial 
wastewater, Monitoring, Biological studies. 


The enriched Nitrosomonas bioassay procedure 
described in this paper has proven to be an ex- 
tremely useful, ph oily and cost-effective mech- 
anism for rapid evaluation of wastewater toxicity. 
Extending beyond this immediate application, the 
procedure has been employed for investigative 
evaluations of suspected industrial waste genera- 
tors. Furthermore, this test has been successfully 
used to diagnostically determine appropriate dilu- 
tion levels for industrial waste streams at their 
respective sewer outfalls. Although this bioassay 
may be completed with either respirometric 

on OUR) or colorimetric (based on NH4-N oxida- 
tion rates) analyses, the OUR strategy appears 
preferable due to its simplicity. Monitoring of the 
ammonium-nitrogen oxidation rate with a colori- 
metric NH4-H test requires tedious sample clarifi- 
cation and treatment. Within an 8 hr workday, 2 
laboratory technicians can routinely ao be- 
tween 100 and 120 biaossay tests on the 
OUR procedure; this number of samples is ap- 
proximately 4 times larger than that which can be 
managed with the colorimetric procedure. As with 
any bioassay procedure, questions may be raised 
about the inherent reliability and veracity of the 
tests. In the particular case of its use by the City of 
Indianapolis, however, the enriched Nitrosomonas 
bioassay technique has proven to be an excellent 
‘indicator’ procedure. (See also W89-02267) 
Lantz-PTT) 
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INNOVATIVE DESIGNS FOR WATER QUAL- 
ITY MONITORING: ARE WE ASKING THE 
QUESTIONS BEFORE THE DATA ARE COL- 


LECTED, 

Minnesota Univ., St. Paul. Dept. of Forest Re- 
sources. 

For primary bibliographic entry see Field 7A. 
W89-02320 


COASTAL MONITORING: EVALUATION OF 
MONITORING METHODS IN NARRAGAN- 
SETT BAY, LONG ISLAND SOUND AND NEW 
YORK BIGHT, AND A GENERAL MONITOR- 
ING STRATEGY, 

Environmental Protection Agency, Narragansett, 
RI. Environmental Research Lab. 

For primary bibliographic entry see Field 5A. 
W89-02325 


‘MUSSEL WATCH’--MEASUREMENTS OF 
CHEMICAL POLLUTANTS IN BIVALVES AS 
ONE INDICATOR OF COASTAL ENVIRON- 
MENTAL QUALITY, 

Woods Hole Oceanographic Institution, MA. 
Coastal Research Center. 

For primary bibliographic entry see Field 5A. 
W89-02326 


GAS CHROMATOGRAPHIC RESIDUE PAT- 
TERNS OF TOXAPHENE IN FISH SAMPLES 
FROM THE GREAT LAKES AND FROM 
RIVERS OF THE SOUTHEASTERN UNITED 
STA 

Columbia National Fisheries Research Lab., MO. 
For primary bibliographic entry see Field 5B. 
W89-02328 


MEASUREMENT OF GROUNDWATER VE- 
LOCITY WITH A COLORIMETRIC BORE- 
HOLE DILUTION INSTRUMENT, 

Weston (Roy F.), Inc., West Chester, PA. 

J. J. Dexter, and P. M. Kearl. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 251- 
268, 7 fig, 4 tab, 6 ref. 


Descriptors: *Borehole dilution instrument, *Trac- 
ers, *Measuring instruments, *Groundwater move- 
ment, *Geohydrology, Hydrology, Aquifers, Per- 
— evaluation, Calibrations, Field tests, Dry 
releases. 
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A borehole dilution instrument was constructed 
that measures dilution of a dye tracer in a test 
section isolated by packers. Light is transmitted by 
a colorimeter via fiber optics to a down-hole 
probe. Test section fluid is continuously pumped 
through the probe where the light is partially 
absorbed before travelling back to the surface. As 
groundwater dilutes the dye, the amount of light 
absorbance decreases. Results from this investiga- 
tion indicate that the borehole dilution instrument 
has the capability to delineate zones of different 

ilities within an aquifer. The instrument 
was calibrated in a flow tank and field tested at 
two hydrogeologically different sites. Site 1 aquifer 
consists of sand and gravel while the Site 2 aquifer 
consists of clayey silt. At Site 1, borehole dilution 
yields results that are comparable to pumping tests 
and artificial gradient tracer tests. Problems due to 
calibration and background absorbance were most 
pronounced at Site 2. Borehole dilution ground- 
water velocities obtained there were one to two 
orders of magnitude higher than values calculated 
from pumping and natural gradient tracer tests. 
(See W89-02331) (Author’s abstract) 
'W89-02345 


ROLE OF AQUIFER TESTING IN DESIGN OF 

CONSTANT-HEAD EXTRACTION SYSTEMS, 

_ Environmental Group, Inc., Santa Clara, 
A. 


W. M. Crell, and R. Wenzlau. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 269- 
279, 6 fig, 7 ref. 


Descriptors: *Groundwater movement, *Pumping 
tests, *Water pollution treatment, *Groundwater 
management, *Extraction systems, *Aquifer test- 
ing, Geohydrology, Hydrology, Water level fluc- 
tuations, Seasonal variation. 


Aquifer testing plays a vital role in the design and 
implementation of any remedial extraction system. 
The traditional approach of aquifer testing evalu- 
ates aquifer characteristics under constant-flow 
conditions while most extraction systems operate 
under a constant-head. A variety of aquifer test 
strategies are available which, when correctly ap- 
plied within a given hydrogeologic environment, 
can provide an accurate reflection of the local 
hydrogeology and be the basis for design of con- 
stant-head extraction systems. However, misappli- 
cation of aquifer testing and analyses in the design 
of a constant-head extraction system can result in 
an inefficient or largely inoperable system. Con- 
stant-discharge tests, commonly used to evaluate 
aquifer characteristics, typically provide aquifer 
characterization under fully stressed conditions 
which are rarely induced by a constant-head ex- 
traction system. For a constant-head system, cap- 
ture zones should be derived while maintaining a 
water level in the well which is close to the 
proposed constant-head elevation. Since steady- 
state conditions are rarely maintained during aqui- 
fer testing, design projections must account for 
factors which may include seasonal fluctuations, 
delayed yield, a decrease in transmissivity over 
time, and/or a decrease in the area of capture due 
to lowering of the water table. Aquifer test strate- 
gies should also include the derivation of an opti- 
mum pump discharge rate to minimize pump cy- 
cling. Improper adjustment of pump cycling can 
reduce the effective area of influence or precipitate 
pump failure. (See also W89-02331) (Author’s ab- 
stract) 
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IMPROVED FRESH WATER ASSESSMENT IN 
SAND AQUIFERS UTILIZING GEOPHYSICAL 
WELL LOGS, 


ResTech Houston, Inc., TX. 
For primary bibliographic entry see Field 2F. 
W89-02347 


RECOGNIZING PETROLEUM HYDROCAR- 
BON CONTAMINATION IN THE VADOSE 
ZONE WITH PHOTOIONIZATION DETEC- 
TION SCANNING OF FIELD SAMPLES, 
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Pirnie (Malcolm), Inc., Phoenix, AZ. 
For primary bibliographic entry see Field SA. 
W89-02351 


APPLYING ELECTRICAL RESISTANCE 
BLOCKS FOR UNSATURATED ZONE MONI- 
TORING AT ARID SITES, 

EMCON Associates, San Jose, CA. 

J. P. Hayes, and D. C. Tight. 

IN: Proceedings of the FOCUS Conference on 
Southwestern Ground Water Issues. National 
Water Well Association, Dublin, OH. 1988. p 375- 
395, 8 fig, 1 tab, 9 ref. 


Descriptors: *Leak detection, *Electrical resist- 
ance blocks, *Measuring instruments, *Ground- 
water monitoring, *Path of pollutants, Water pol- 
lution sources, Lysimeters, Calibrations, Field 
tests, Aquifers, Analytical methods, Groundwater 
pollution, Soil water. 


Potential applications of electrical resistance 
blocks include moisture front (leak) detection be- 
neath surface impoundments or landfills, leak de- 
tection beneath pipelines, evaluation of the feasibil- 
ity of lysimeter operation, or guidance for timing 
lysimeter sampling events. Electrical resistance 
block readings are most accurate in dry soils at 
soil-water pressure ranging from -0.8 to -15 bars. 
Because this is below the functional range of most 
tensiometers and lysimeters, electrical resistance 
blocks can be effective additions to monitoring 
systems in dry areas where low soil-water pressure 
is expected. The effectiveness of gypsum blocks is 
being evaluated at a southern California landfill 
site, using grouped installations of gypsum block 
and tensiometers. Gypsum blocks were placed in 
soil and bedrock settings and will be calibrated and 
tested over several months. Preliminary data indi- 
cate that water added during installation can influ- 
ence results for a substantial period (months): 
therefore, dry installation techniques are being 
tested. Other potential limitations to the use of 
electrical resistance blocks include changes in the 
electrical response when exposed to saline solu- 
tions, dissolution of the gypsum over time, prob- 
lems establishing good contact between the block 
and the native soil, and hysteresis variations that 
can affect calibrated soil-moisture values. Despite 
these limitations, electrical resistance block may be 
effectively applied to monitoring systems at arid 
sites. (See also W89-02331) (Author’s abstract) 
W89-02352 
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HYDROGEOLOGICAL MAPPING IN 
AND THE PACIFIC REGION. 

Verlag Heinz Heise, Hannover, West Germany. 
Proceedings of the ESCAP-RMRDC Workshop, 
Bandung, 1983. International Contributions to Hy- 
drogeology Volume 7. 1985. 410p. Edited by W. F. 
Grimmelman, K. D. Krampe, and W. Struckmeier. 


Descriptors: *Hydrogeology, ‘*Asia, ‘*Pacific 
region, *Mapping, *Hydrologic maps, *Ground- 
water, *Geohydrology, *Surface water, Hydrog- 
raphy, Groundwater availability, Surface-ground- 
water relations, Irrigation, Watersheds, Aquifers, 
Groundwater potential, Groundwater irrigation, 
Groundwater management, Groundwater mining, 
Groundwater movement, Water table fluctuations, 
Groundwater recharge. 


The 1983 workshop of the Economic and Social 
Commission for Asia and the Pacific Regional 
Mineral Resources Development Centre covers 
the following topics: the assessment, development, 
and mapping of groundwater resources in Austra- 
lia, Fiji, the Solomon Islands, the Kingdom of 
Tonga, Vanuatu, the Democratic Republic of Af- 
ghanistan, Brunei, India, the Republic of Korea, 
China, Indonesia, peninsular Malaysia, Sarawak, 
the Mongolian People’s Republic, the Butwal- 
Bhairahwa Area, Lumbini Zone, Nepal, Pakistan, 
the Philippines, Sri Lanka, Thailand, South and 
East Asia, and the Socialist Republic of Vietnam; 
me and application of the international 

legend for hydrogeological maps; data require- 
ments for hydrogeological maps; the organization 
of hydrogeological mapping programs; report on 
hydrogeological maps of karstic terrains; hydro- 
geological mapping in coastal areas; hydrogeologi- 


cal maps from the viewpoint of the user; minimum 
data requirements for the preparation of hydrogeo- 
logical maps, and problems of small island nations; 
discussion on the revised international legend for 
hydrogeological maps, and hydrogeological prob- 
lems in coastal areas; water-bearing zones in the 
mining area of the northern region of Bangladesh 
with regard to utilization of mine water for irriga- 
tion and other uses; the assessment of hydrogeolo- 
gical features using the technique of terrain classifi- 
cation; and hydrogeological problems of hard rock 
areas of southern India. (See W89-02365 thru W89- 
02391) (Davis-PTT) 

W89-02364 


ASSESSMENT AND MAPPING OF AUSTRA- 

LIA’S GROUNDWATER RESOURCES, 

Bureau of Mineral Resources, Geology and Geo- 
ysics, Canberra (Australia). 

Bey aor bibliographic entry see Field 2F. 

W89-023 


HYDROGEOLOGICAL MAPPING IN FIJI, 
Department of Mineral Resources, Suva (Fiji). 
For primary bibliographic entry see Field 2F. 
W89-02366 


POSITION PAPER: SOLOMON ISLANDS, 
Ministry of Lands, Energy and Natural Resources, 
Honiara (Solomon Islands). 

For primary bibliographic entry see Field 2F. 
W89-02367 


HYDROGEOLOGICAL DEVELOPMENT IN 
VANUATU, 

Department of Geology, Mines, and Rural Water 
Supplies, Vila (Vanuatu). 

For primary bibliographic entry see Field 2F. 
W89-02368 


WATER-BEARING ZONES IN THE MINING 
AREA OF THE NORTHERN REGION OF BAN- 
GLADESH WITH REGARD TO UTILIZATION 
OF MINE WATER FOR IRRIGATION AND 
OTHER USES, 

Bangladesh Mineral Exploration and Development 
Corp. Dacca. 

For primary bibliographic entry see Field 2F. 
W89-02369 


DEVELOPMENT AND ACHIEVEMENTS OF 
HYDROGEOLOGICAL MAPPING IN CHINA, 
Ministry of Geology and Minerals, Beijing (China). 
Advisory Committee on Geology Science and 
Technology. 

For primary bibliographic entry see Field 2F. 
W89-02370 


GROUNDWATER IN CHINA, 

Zhengding Inst. of Hydrogeology and Engineering 
Geology (China). 

For ore bibliographic entry see Field 2F. 
W89-02371 


ASSESSMENT OF HYDROGEOLOGICAL FEA- 
TURES USING THE TECHNIQUE OF TER- 
RAIN CLASSIFICATION, 

Hong Kong Public Works Dept. Geotechnical 
Control Office. 

K. A. Styles, and A. D. Burnett. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
a a Germany. 1985. p. 121-144, 11 fig, 1 tab, 5 
ref. 


Descriptors: *Land management, *Hydrogeology, 
*Mapping, *Terrain analysis, *Hong Kong, *Geo- 
morphology, Monitoring, Feasibility studies. 


Systematic terrain classification is an extremely 
powerful reconnaissance tool that can assist hydro- 
geological investigations. The preparation of hy- 
drogeological maps and the design of monitoring 
programs can be expedited by the use of terrain 
classification maps in conjunction with existing 
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geological data. Detailed preliminary assessment of 
project requirements enables economy in data col- 
lection. The general format provided by the terrain 
classification approach at a regional level is rele- 
vant for the preparation of hydrogeological maps 
for resource development on the one hand and 
more specific problems solving on the other. Gen- 
eral areas of problematical hydrogeology are delin- 
eated at the regional level and subsequentiy, indi- 
vidual problems can be pin-pointed by detailed 
terrain classification for site investigation and mon- 
itoring. Terrain classification provides a system for 
the preparation of land inventory and is well suited 
for developing countries because its application 
need not be restricted to a single purpose. The 
regional system described in this paper could be as 
readily applied to agricultural or urban capability 
classification, borrow resourc estimation on materi- 
als assessment as it is to hydrogeological analyses 
or geotechnical suitability. This paper discusses the 
system of regional and detailed terrain classifica- 
tion used by the Geotechnical Control Office of 
the Hong Kong Government to assist the assess- 
ment of engineering feasibility for planning and 
land management purposes. The features of the 
mapping system which have hydrogeological ap- 
plications are highlighted. (See also W89-02364) 
(Davis-PTT) 

W89-02372 


GROUNDWATER RESOURCES DEVELOP- 
MENT AND MANAGEMENT IN INDIA, 
Central Ground Water Board, New Delhi (India). 
For primary bibliographic entry see Field 2F. 
W89-02373 


HYDROGEOLOGICAL PROBLEMS OF HARD 
ROCK AREAS OF SOUTHERN INDIA, 
Deutsche Gesellschaft fuer Windenergie e.V., 
Hamburg (Germany, F.R.). 

For primary bibliographic entry see Field 2F. 
W89-02374 


STATUS OF HYDROGEOLOGICAL MAPPING 
IN INDONESIA IN 1983, 

R. Soekardi, and S. Sustrisno. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p 157-164, 1 fig, 1 tab, 4 ref. 


Descriptors: *Hydrogeoiogy, *Indonesia, *Map- 
ping, *Hydrologic maps, *Groundwater. 


Due to an increasing demand of water for many 
purposes (drinking water, irrigation and industry) 
Indonesia needs more information on groundwater 
resources as an alternative for water supply. Thus, 
hydrogeological maps are required for regional 
development planning, since they provide basic 
data on the occurrence of groundwater, aquifer 
productivity, groundwater quality and other 
groundwater related information. Hydrogeological 
maps transfer hydrogeological knowledge to local 
government planners, public authorities, water 
supply companies, or private users. The map 
sheets, scale 1:250 000, generally cover 1 degree 30 
minutes longitude and 1 degree latitude, i.e. an area 
of more than 18 000 square km. The scale of 1 : 250 
000 was determined to be the most appropriate for 
the map, because it copes best with the following 
aims and boundary conditions. (1) clear and exact 
representation of the hydrogeological data for 
fairly large areas; (2) ability to complete the maps 
by reasonable means and in relatively short time; 
and (3) availability of recent topographic and geo- 
logical base maps. The whole map series of the 
hydrogeological map of Indonesia will comprise 
more than 150 sheets. The maps are published in 
two languages, Bahasa Indonesia and English. Ed- 
iting of the sheets is done in the hydrogeological 
mapping sections of the Directorate of Environ- 
mental Geology, while cartographic production 
and print is conducted by the publication section of 
Geologica Research and Development Centre. 
The field work has been completed on all of them 
and about half have been edited. Two maps from 
Java and four from Bali and Nusa Tenggara have 
been published. (See also W89-02364) (Davis-PTT) 
W89-02375 





REVIEW OF GROUNDWATER IN THE RE- 
PUBLIC OF KOREA, 

Korean Inst. of Energy and Resources, Seoul (Re- 
public of Korea). Applied Geology Div. 

For primary bibliographic entry see Field 2F. 
W89-02376 


STATUS OF HYDROGEOLOGICAL MAPPING 
IN PENINSULAR MALAYSIA, 

Geological Survey of Malaysia, Ipoh. Hydrogeo- 
logy Div. 

For primary bibliographic entry see Field 2F. 
W89-02377 


NOTES ON THE HYDROGEOLOGICAL MAP 
OF SARAWAK, 

Geological Survey of Malaysia, Kuching. Hydro- 
geology Section. 

For primary bibliographic entry see Field 2F. 
W89-02378 


WATER RESOURCES AND HYDROGEOLOGI- 
CAL MAPPING IN THE MONGOLIAN PEO- 
PLE’S REPUBLIC, 

Ministry of Water Economy, Ulan Bator (Mongo- 
lia). 

For primary bibliographic entry see Field 2F. 
W89-02379 


HYDROGEOLOGY OF THE BUTWAL-BHAIR- 
AHWA AREA, LUMBINI ZONE, NEPAL, 
Department of Mines and Geology, Kathmandu 
(Nepal). 

For primary bibliographic entry see Field 2F. 
W89-02380 


PAKISTAN--STATUS REPORT, 

Pakistan Water and Power Development Author- 
ity, Lahore. 

For primary bibliographic entry see Field 4B. 
W89-02381 


HYDROGEOLOGICAL MAPPING IN 
PHILIPPINES 

Bureau of Mines and Geo-Sciences, Manila (Philip- 
pines). 

For primary bibliographic entry see Field 2F. 
W89-02382 


THE 


DEVELOPMENT OF GROUNDWATER RE- 
SOURCES IN SRI LANKA, 

National Water Supply and Drainage Board, Co- 
lombo (Sri Lanka). 

For primary bibliographic entry see Field 4B. 
W89-02383 


STATUS OF HYDROGEOLOGICAL MAPPING 
IN THAILAND, 

Land Development Dept., 
Soil Survey Div. 

For primary bibliographic entry see Field 2F. 
W89-02384 


Bangkok (Thailand). 


HYDROGEOLOGICAL MAPPING IN THE SO- 
CIALIST REPUBLIC OF VIETNAM, 

For primary bibliographic entry see Field 4B. 
W89-02385 


INTERNATIONAL LEGEND FOR HYDRO- 
GEOLOGICAL MAPS: PRINCIPLES AND AP- 
PLICATION, 

Bundesanstalt fuer Geowissenschaften und Roh- 
stoffe, Hanover (Germany, F.R.). 

W. Struckmeier. 

IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
= Germany. 1985. p. 251-262, 1 fig, 1 tab, 10 
ref. 


Descriptors: *Hydrogeology, *Mapping, *Hydro- 
logic maps, *Standards, *Groundwater availability, 
*Geohydrology, Surface water, Surface-ground- 
water relations, Groundwater. 


Early attempts at a standardization of the graphical 
representation on hydrogeological maps originate 
from the 1950s and were first published in 1963 in 
an ‘International Legend for Hydrogeological 
Maps’ (Unesco). The present paper expounds the 
usefulness of a standard legend for hydrogeologi- 
cal maps and outlines it development from the first 
theoretical considerations of the 1963 legend to the 
representation scheme of the revised legend of 
1983, which has been tested in practice over large 
areas of Europe and in various environments. By 
and large, the legend applies to general hydrogeo- 
logical maps which integrate information on 
groundwater resources, geology (lithology, struc- 
tures) and ! ydrogeological features (groundwater 
and springs, water quality and temperature, surface 
water, karst, permafrost, horizon contours, man- 
made features). A large number of signs and sym- 
bols are also recommended for use on more spe- 
cialized and detailed hydrogeological maps. It is 
recognized, however, that these detailed maps fre- 
quently require special representations to underline 
their special purpose. General hydrogeological 
maps can be used for many purposes and by nu- 
merous map users, such as administrators, econo- 
mists, engineers, technicians, scientists, teachers, 
farmers, and private individuals. The important 
role of the standard legend as a common legend 
mediating between the specialists in the field of 
hydrogeology the technical level and the interest- 
ed public is stressed. The legend, meanwhile inter- 
nationally accepted, is used in many hydrogeologi- 
cal mapping projects at regional, national, or inter- 
national scale and in industrialized or developing 
countries, as many recent examples reveal. (See 
also W89-02364) (Author’s abstract) 

W89-02386 


DATA REQUIREMENTS FOR HYDROGEOLO- 
GICAL MAPS, 

Bundesanstalt fuer Geowissenschaften und Roh- 
stoffe, Hanover (Germany, F.R. 


R.). 
For 7 bibliographic. entry see Field 7A. 
W89-02387 


ORGANIZATION OF HYDROGEOLOGICAL 
MAPPING PROGRAMS, 
Geological Survey of Western Australia, Perth. 
Dept. of Mines. 

T. Bestow. 
IN: Hydrogeological Mapping in Asia and the 
Pacific Region. Verlag Heinz Heise, Hannover, 
West Germany. 1985. p. 293-299. 


Descriptors: *Hydrogeology, *Mapping, *Maps, 
Groundwater, Data interpretation. 


Hydrogeological mapping supports development 
and its cost is small in relation to the long term 
benefits. Program planning must take account of 
priorities and the availability of geological and 
groundwater information. The objectives should 
be clarified in order to optimize the data to be 
included in the final publication and its style. Com- 
promise and data selection are necessary if maps 
are to retain clarity. Scales must be chosen in 
relation to objectives, data availability and the 
hydrogeological environment. (See also W89- 
02364) (Author’s abstract) 

W89-02388 


REPORT ON HYDROGEOLOGICAL MAPS OF 
KARSTIC TERRAINS, 

International Association of Hydrogeologists, Paris 
(France). 

For primary bibliographic entry see Field 2F. 
W89-02389 


HYDROGEOLOGICAL MAPPING IN COAST- 
AL AREAS, 

Rijks Geologische Dienst, Haarlem (Netherlands). 
For primary bibliographic entry see Field 2F. 
W89-02390 


HYDROGEOLOGICAL MAPS FROM THE 
VIEW-POINT OF THE USER, 

International Association of Hydrogeologists, Paris 
(France). 


RESOURCES DATA—Field 7 


Data Acquisition—Group 7B 


For primary bibliographic entry see Field 7A. 
W89-02391 


PERFORMANCE OF ANALYTICAL TEST KITS 
ON METAL FINISHING WASTEWATER SAM- 
PLES, 

Scientific Control Labs., Inc., Chicago, IL. 

For primary bibliographic entry see Field 5D. 
W89-02403 


NATIONAL SURFACE WATER SURVEY, 

WESTERN LAKE SURVEY (PHASE I -- SYN- 

be frog CHEMISTRY) QUALITY ASSURANCE 
LAN, 

Lockheed Engineering and Management Services 

Co., Inc., Las Vegas, NV. 

For primary bibliographic entry see Field 2H. 

W89-02413 


NUMERICAL MODEL FOR THE COMPUTA- 


ENED SURFACES, PART II: USER’S GUIDE 
AND CODE LISTING, 

Joint Inst. for the Study of the Atmosphere and 
Ocean, Seattle, WA. 

For primary bibliographic entry see Field 2H. 
W89-02414 


HYDROLOGY IN PRACTICE, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Civil Engineering. 

For primary bibliographic entry see Field 2A. 
W89-02421 


RIVER BED GRAVELS: SAMPLING AND 
ANALYSIS, 

British Columbia Univ., Vancouver. Dept. of Ge- 
ography. 

M. A. Church, D. G. McLean, and J. F. Wolcott. 
IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 43-88, 17 
fig, 3 tab, 50 ref. 


Descriptors: *Alluvial channels, *Bed load sam- 
plers, *Gravel, *Sampling, *Fluvial sediments, 
Data interpretation, Particle size, River beds, 
Models, Sediment transport, Comparison studies, 
Statistical methods, Sieve analysis. 


The characterization of coarse bed material in 
rivers is difficult because the range of grain sizes is 
so wide that it is impractical to maintain a single 
method of measurement. Less obvious problems 
include the establishment of criteria for sample 
size, accounting for the layered nature of deposits 
and characterizing structural features of the bed. 
The latter include imbrication, particle clustering 
and shadow deposits. Standards for sample size in 
various measurement techniques are considered. 
Measurement methods are reviewed and the notion 
of truncated samples is introduced as a means to 
overcome sample bias at the extremes of the size 
range. Replicability in sampling and analysis, fun- 
tal desiderata for scientific measurements, 
are examined. Strategies are considered to achieve 
representative samples of satisfactory precision for 
various and the problem posed by layers, 
particularly surface/subsurface contrasts, is intro- 
duced. Because bed material samples are drawn 
from a very large and variable population, it is 
customary to interpret their meaning statistically. 
Since statistics is based upon number counts, this 
procedure may be applied within samples when 
individual clasts are measured: however, custom- 
ary sieve procedures yield frequency by weight, 
which is not a well-conditioned statistical entity. 
Transformations are unhelpful in practice since the 
numbers become absurdly large for small clasts. 
Strategies for interpreting these measurements are 
considered. (See also W89-02430) (Author's ab- 
stract) 
W89-02433 





Field 7—RESOURCES DATA 
Group 7B—Data Acquisition 


BED LOAD TRANSPORT MEASUREMENTS 
BY THE VORTEX-TUBE TRAP ON VIRGINIO 
CREEK, ITALY, ee 
Florence Univ. {taly). Dept. of Civil Engineering. 
P. Tacconi, and P. Billi. 
IN: iment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 583-616, 
16 fig, 2 tab, 14 ref. 


Descriptors: *Alluvial channels, *Bed load sam- 
plers, *Sediment transport, *Bed load, *Sediment 
sampler, Particle size, Italy, Sampling, Flood dis- 
charge. 


The first measurements made during the years 
1983-1985 on Virginio Creek, which was equipped 
with a vortex-tube trap for the total and continu- 
ous measurement of bed load, have demonstrated 
the pulsating nature of bed load transport and the 
very low correlations between flow, bed load and 
grain size characteristics of the sediments. In other 
experiments in a 400 m reach upstream of the 
measuring station, a few characteristics, such as 
cross-section , bed forms and grain size 
distribution of the armor and subarmor layers, are 
surveyed in order to correlate them to the meas- 
ured bed load transport parameters. In April 1983 
the surfaces of two side bars occurring just up- 
stream of the station were spray-painted and in 
June of the same year marked pebbles were placed 
on the stream bed in equi-distant sections making 
possible the observation of the evolution of the 
channel and the bars, the measurement of the aver- 
age distance moved by the marked pebbles, and the 
relation of this to the features of bed load events. 
Some preliminary observations of these experi- 
ments are reported. (See also W89-02430) (Au- 
thor’s abstract) 

W89-02449 


METHODS FOR HYDROLOGIC MONITOR- 
ING OF SURFACE MINING IN THE CEN- 
TRAL-WESTERN UNITED STATES, 

— Survey, Denver, CO. Water Resources 


iV. 
For primary bibliographic entry see Field 7A. 
W89-02490 


DISCHARGE RATINGS FOR CONTROL 
STRUCTURES AT MCHENRY DAM ON THE 
FOX RIVER, ILLINOIS, 

o_o Survey, De Kalb, IL. Water Resources 

Vv. 

G. G. Fisk. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 87-4226, 1988. 29p, 10 fig, 6 tab, 2 ref. 


Descriptors: *Discharge ratings, *Discharge coef- 
ficient, *Streamflow, *Discharge measurements, 
*Dams, Orifice flow, Weirs, McHenry, Illinois, 
Fox River. 


Twenty-three measurements of discharge were 
used to determine discharge ratings for the five 
adjustable sluice gates, spillway, and fish ladder at 
McHenry Dam on the Fox River in Illinois. A 
discharge rating for free weir flow over the spill- 
way and fish ladder was based on four measure- 
ments of discharge that ranged from 169 to 2,990 
cubic feet per second. Discharge ratings for free 
weir, free orifice, and submerged orifice flow 
under the sluice gates were based on 19 measure- 
ments of discharge that ranged from 180 to 4,050 
cubic feet per second. Hydraulic conditions that 
identify flow regimes at McHenry Dam are de- 
fined by ratios between headwater depth (h1), tail- 
water depth (h3), and gate opening (hg). Flow 
under the sluice gates is identified as weir flow 
when ratio of gate opening to headwater depth is 
eater than 0.73, and as orifice flow when hg/hl 
is less than 0.73. Free orifice flow occurs when the 
ratio of tailwater depth to gate opening is less than 
1.3, and submerged orifice flow occurs when h3/ 
hg is greater than 1.3. Flow under the sluice gates 
is identified as free weir flow when the ratio of 
tailwater depth to headwater depth is less than 
0.75, and as submerged weir flow when hs/h1 is 
pe than 0.75. Flow over the spillway is identi- 
as free weir flow when the ratio of tailwater 
depth to headwater depth is less than 0.60, and as 


submerged weir flow when h3/hl is greater than 
0.60. (USGS) 
W89-02494 


CONSTRUCTION, GEOLOGIC, AND HYDRO- 
LOGIC DATA FOR OBSERVATION WELLS IN 
THE REELFOOT LAKE AREA, TENNESSEE 
AND KENTUCKY, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

M. W. Bradley. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Data Report 87-249, 
1987. 17p, 1 fig, 3 tab, 2 ref. 


Descriptors: *Hydrologic data, *Geohydrology, 
*Groundwater, *Alluvial aquifer, *Tennessee, Li- 
thology, Well construction, Specific capacity, 
Water quality, Reelfoot Lake, Lake County, 
Fulton County, Kentucky. 


Twenty-three observation wells were installed at 
12 sites in the Reelfoot Lake area of Kentucky and 
Tennessee during July 1986. The wells were in- 
stalled to supplement an existing water level net- 
work and to provide additional data on the hy- 
draulic characteristics and vertical hydraulic gradi- 
ents in the alluvial aquifer near Reelfoot Lake. 
Well yields ranged from less than 20 gallons per 
minute to about 140 gallons per minute. The specif- 
ic capacities of the wells ranged from less than | to 
17.1 gallons per minute per foot of drawdown. 
Dissolved-solids concentrations ranged from 153 
to 475 milligrams per liter at six wells. Three 
lithological sequences were encountered during 
drilling. Deep clay and silty clay occurred near the 
southwest corner of Reelfoot Lake. Predominantly 
medium- to coarse-grained sand occurred below 
about 15 feet of silt and clay near the west and 
northwest sides of the Lake. Along the western 
limit of the study area, near Lake No. 9 and the 
Mississippi River, at least about 50 feet of silt and 
silty sand occurred below land surface. (USGS) 
W89-02510 


DATA-COLLECTION METHODS AND DATA 

SUMMARY FOR THE ASSESSMENT OF 

WATER QUALITY IN CEDAR CREEK, WEST- 

CENTRAL ILLINOIS, 

_— Survey, Urbana, IL. Water Resources 
iV. 

R. D. McFarlane, W. O. Freeman, and A. R. 

Schmidt. 

Available from OFSS, USGS, Box 25425, Denver, 

CO 80225. USGS Open-File Report 87-543, 1987. 

177p, 14 fig, 17 tab, 21 ref. 


Descriptors: *Water quality, *Urban runoff, 
*Combined-sewer overflows, *Data acquisition, 
*Illinois, Waste assimilative capacity, Storms, Low 
flow, Streamflow. 


A water-quality data-collection network on a 26.2 
mile reach of Cedar Creek in west-central Illinois 
was operated from May through December 1985 
and from March through October 1986. The study 
reach drained predominantly agricultural land; 
however, the city of Galesburg contributes com- 
bined- and storm-sewer discharge to the creek that 
can affect the water quality. Streamflow and water 
quality data-collection techniques are described, 
along with the methods and the instrumentation 
used. This report describes methods for measuring 
stage, discharge, precipitation, sediment oxygen 
demand, traveltime, and reaeration rate. Collection 
methods for bottom-material samples, 24-hour 
water quality data, combined-sewer overflow fre- 
quency and duration, and storm-related sampling 
of combined sewers, storm sewers, and stream are 
described. A brief discussion of streamflow compu- 
tation methods is also presented. (USGS) 
W89-02520 


WATER QUALITY OF RUNOFF TO THE 
CLARKSVILLE MEMORIAL HOSPITAL 
DRAINAGE WELL AND OF MOBLEY 
SPRING, CLARKSVILLE, TENNESSEE, FEB- 
RUARY-MARCH 1988, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 


For primary bibliographic entry see Field 5B. 
W89-02556 


QUALITY OF GROUNDWATER IN SHALLOW 
WELLS IN AGRICULTURAL AREAS OF HAY- 
WOOD, SHELBY, LAKE, AND OBION COUN- 
bm TENNESSEE, JANUARY-FEBRUARY 
1988, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-02557 


WATER RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN MISSOURI, 
FISCAL YEAR 1987, 

Geological Survey, Rolla, MO. Water Resources 


iv. 
For primary bibliographic entry see Field 9C. 
W89-02567 


METHODS FOR COLLECTION AND ANALY- 
SIS OF AQUATIC BIOLOGICAL AND MICRO- 
BIOLOGICAL SAMPLES, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

L. J. Britton, and P. E. Greeson. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-190, 1988. 
685p, 66 fig, 22 tab, 2900 ref. 


Descriptors: *Aquatic life, *Biological samples, 
*Sampling, *Data collections, Preservation, Bacte- 
ria, Phytoplankton, Zooplankton, Benthic fauna, 
Fish, Chlorophyll, Bioassay, Primary productivity, 
Macrophytes, Stream, Lakes, Estuaries, Taxono- 
my. 


Chapter A4, methods for collection and analyses of 
aquatic biological and microbiological samples, 
contains methods used by the U.S. Geological 
Survey to collect, preserve, and analyze waters to 
determine their biological and microbiological 
properties. Part 1 consists of detailed descriptions 
of more than 45 individual methods, including 
those for bacteria, phytoplankton, zooplankton, 
seston, periphyton, macrophytes, benthic inverte- 
brates, fish and other vertebrates, cellular contents, 
productivity and bioassay. Each method is summa- 
rized, and the applications, interferences, appara- 
tus, reagents, analyses, calculations, reporting of 
results, precisions, and references are given. Part 2 
consists of a glossary. Part 3 is a list of taxonomic 
references. (USGS) 

W89-02568 


GEOPHYSICAL LOGS AND HYDROLOGICAL 
DATA FOR EIGHT WELLS IN THE COYOTE 
SPRING VALLEY AREA, CLARK AND LIN- 
COLN COUNTIES, NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4B. 
W89-02603 


SNOW WATCH ‘85. 

Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

For primary bibliographic entry see Field 2C. 
W89-02606 


PROGRESSION OF REGIONAL SNOW MELT, 
Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

For primary bibliographic entry see Field 2C. 
W89-02610 


SNOW COVER RECORD IN EURASIA, 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
For primary bibliographic entry see Field 2C. 
W89-02612 


DISTRIBUTION OF SNOW COVER IN CHINA, 





Academia Sinica, Lanzhou (China). Lanzhou Inst. 
of Glaciology and Cryopedology. 

For primary bibliographic entry see Field 2C. 
W89-02613 


SNOW SURVEYING IN CANADA, 

Canadian Climate Centre, Downsview (Ontario). 
B. E. Goodison. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE86-011983. 
Price codes: A12 in paper copy; AO1 in microfiche. 
IN: Snow Watch ‘85. Glaciological Data Report 
GD-18. March 1986. p 97-103. 1 fig, 2 tab, 11 ref. 


Descriptors: *Snow cover, *Satellite technology, 
*Remote sensing, *Meteorological data collection, 
*Climatology, *Canada, Carbon dioxide, Maps. 


Snow cover data for Canada are available from 
ground, airborne or satellite surveys. The conven- 
tional ground observations of daily snow depth at 
synoptic and climate stations and weekly, bi- 
weekly or monthly snow surveys at more than 
1200 snow course sites form the basic snow cover 
network. The current and future availability of 
these data and some of the problems in using the 
data are outlined. It is not unreasonable to expect 
the number of snow courses operating in Canada 
will decline in the future. Development of alterna- 
tive methods, notably airborne gamma-ray surveys 
of water equivalent and satellite determination of 
areal extent, and more recently, depth and water 
equivalent, are necessary. The status of these meth- 
ods are summarized. Initial results of a study to 
assess the applicability of passive microwave data 
for mapping snow cover have been encouraging. It 
offers a method for collecting snow cover data 
over large areas often lacking data from conven- 
tional methods. These data are generally collected 
for hydrological rather than climatological appli- 
cations. Some questions related to their use in 
addressing the questions of carbon dioxide/snow 
interaction are raised for further discussion. (See 
also W89-02606) (Sand-PTT) 

W89-02614 


NORTHERN HEMISPHERE SNOW AND ICE 
CHART OF NOAA/NESDIS, 

National Environmental Satellite, Data, and Infor- 
mation Service, Washington, DC. 

For primary bibliographic entry see Field 2C. 
W89-02616 


NOAA SATELLITE-DERIVED SNOW COVER 
DATA BASE: PAST, PRESENT, AND FUTURE, 
National Environmental Satellite, Data, and Infor- 
mation Service, Washington, DC. 
pF p= — bibliographic entry see Field 2C. 

9-026 


SNOW COVER DATA: STATUS AND FUTURE 
PROSPECTS, 

Cooperative Inst. for Research in Environmental 
Science, Boulder, CO 

R. G. Barry. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE86-011983. 
Price codes: A1l2 in paper copy; A01 in micrfoiche. 
IN: Snow Watch ‘85. Glaciological Data Report 
GD-18. March 1986. p 127-139. 2 fig, 5 tab, 23 ref. 
Department of Energy, Carbon Dioxide Research 
Division, Contract DE-ACO2-83ER60106. 


Descriptors: *Snow cover, *Satellite technology, 
*Remote sensing, *Meteorological data collection, 
Climatology, North America, Europe, Cloud 
cover. 


Snow Cover data are collected by a range of 
national meteorological and hydrological agencies 
and globally since the mid-1960’s by satellite 
remote sensing. There are major problems of in- 
compatibility between the various types of ground 
measurement even within a single country. Satel- 
lite information has referred only to snow cover 
extent and is limited by cloudiness and resolution. 
There is also uncertainty as to what parameter 
(snow depth, effective integrated short-wave re- 
flectivity, etc.) is of what relevance for climate 


studies as compared with hydrological prediction. 
A survey is given of the status of snow cover data 
and its availability for North America and E 

an countries. New satellite systems will brin rapid 
changes and opportunities. The feasibility of snow 
cover mapping with multifrequency passive micro- 
wave radiometer data can be hegre with 
NASA, NOAA (National Oceanic and Atmos- 
pheric Administration) and DMSP (Defense Mete- 
orological Satellite og sensors by the late 
1980’s. In addition, NOAA polar orbiters will 
carry a 1.5-1.6 micrometer sensor capable of snow- 
cloud discrimination. Coordinated planning to 
ensure maximum use of these systems is urgently 
needed. (See also W89-02606) (Author’s abstract) 
W89-02618 


COMPARISON OF NORTHERN HEMI- 
SPHERE SNOW COVER DATA SETS, 
— Univ., College Park. Dept. of Meteorol- 


A poeay bibliographic entry see Field 7C. 
W89-02619 


INFLUENCE OF SNOW STRUCTURE VARIA- 
BILITY ON GLOBAL SNOW DEPTH MEAS- 
UREMENT USING MICROWAVE RADIO- 


METRY, 

National Aeronautics and S Administration, 

Greenbelt, MD. Goddard Space Flight Center. 

D. H. Hall. 

Per ep from the National Technical Information 
Springfield, VA 22161, as DE86-011983. 

Piles 1 codes: A12 in paper copy; AOI in micrfoiche. 

IN: Snow Watch ‘85. Glaciolo Data Report 


gical 
GD0-18. March 1986. p 161-171. 3 fig, 1 tab, 16 ref. 


eae *Snow cover, *Snow depth, *Snow- 
pack, *Radiometry, ‘*Satellite technology, 
Remote sensing, *Meteorological data collection, 
Climatology, Albedo, Depth hoar, Simulation, 
Model studies, Time series analysis, Microwaves, 
Alaska, Arctic. 


The ability to measure snow depth using micro- 
wave radiometry on a global scale depends, in 
part, upon knowledge of the effects of snow struc- 
ture on the microwave emission from snow. Even 
with no increase in snow depth, the microwave 
emissivity decreases throughout the winter in 
many snow covered areas. This appears to be 
related to increasing depth hoar thickness throu, 
time. Utilization of a 2-layer radiative transfer 
model which is used to simulate the microwave 
emission from a snowpack has enabled a compari- 
son of calculated data points with observations. 
The observational data consist of a time series of 
Scanning Multichannel Microwave Radiometer 
(SMMR) data of the Arctic Coastal Plain of 
Alaska from January-March 1980. The snowpack 
is known to develop a depth hoar layer each year 
as a result of a large temperature gradient in the 
snowpack which causes crystal sizes at the base of 
the snowpack to increase through time. Crystals 
can grow up to 10 mm in size although the average 
size in the lower or depth hoar layer is consider- 
ably less than 10 mm. Using the model, the crystal 
diameters in the upper and lower layers of the 
snowpack were set at 0.50 and 1.40 mm respective- 
ly. In the first simulation, the depth hoar layer 
thickness was assumed to be a constant 10 cm with 
the total snow depth varying as determined from 
climatological data. When the model results were 
correlated with the SMMR data, the coefficient of 
correlation was R=0.30. For the second simula- 
tion, all parameters remained the same as in the 
first simulation except that the depth hoar layer 
thickness was increased by 0.50 cm/week to simu- 
late the reported increasing thickness of the depth 
hoar layer as the winter progresses. In this case, 
the simulated and observed data points matched 
quite well with R=0.85. The presence and varia- 
bility of the depth hoar layer can thus have a 
significant effect on the microwave emission and 
the changing snow structure must be considered 
when measuring snow depth using a time series of 
data. (See also W89-02606) (Author’s abstract) 
W89-02620 


RETRIEVAL OF SNOW WATER EQUIVALENT 
FROM NIMBUS-7 SMMR DATA, 
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Helsinki Univ. of Fe rg Espoo (Finland). 
Dept. of Electrical Engineering. 

M. Hallikainen, and P. Jolma. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE86-011983. 
Price codes: A12 in paper copy; AO1 in microfiche. 
IN: Snow Watch ‘85. Glaciological Data 
GD-18. March 1986. p 173-179. 5 fig, 4 ref. 


tors: *Saow cover, *Satellite technology, 
onenane-o eng *Meteorological 
data collection, Climatology, Microwaves, Ground 
temperature, Snowmelt. 


Satellite microwave radiometer data have been 
used to develop algorithms to retrieve the water 
pe 9 of snow cover both on a global and on a 
regional basis. Several factors were examined that 
have an effect on the retrieval accuracy of these 
algorithms. (1) Snow particle size: measurements 
and theoretical calculations suggest that, in addi- 
tion to the water equivalent, the brightness temper- 
ature of snow-covered ground depends substantial- 
ly on the average snow particle size. (2) Snow and 
ground temperature: due to the low dielectric loss 
of dry snow, radiometers operating below approxi- 
mately 20 GHz detect the changes in the tempera- 
ture of the ground. Since dry snow acts as an 
efficient thermal insulator, the changes in the tem- 
perature of ground surface are small, depending on 
the thickness of the snow cover. The variation of 
the brightness temperature is larger than a 
from the variations of the soil temperature alone. 
This is explained by the dielectric behavior of soils 
as a function of ae (3) Effect of melt- 
freeze cycles: when the seasonal snow cover starts 
to melt, days are often warm and nights cold; this 
causes melt-freeze cycles to occur in the topmost 
snow layers, resulting in a larger average snow 
particle size and in a lower brightness temperature 
at frequencies above 20 GHz. These variations can 
be interpreted as being due to the start of the 
melting period. The low brightness temperature 
due to melt-freeze cycles may erroneously be inter- 
preted as an increase of the water equivalent value. 
(4) Effect of annual variations: the stratigraphy of 
seasonal snow cover may vary from winter to 
winter, due to the local weather conditions of — 
winter. This causes the microwave response to 
snow water equivalent to vary coneeperangy- 
(5) Effect of land-cover categories: in heavily for- 
ested areas, the average microwave response to 
snow water equivalent can be expected to be a 
small, while in open areas (farmlands, etc) the 
response should be substantially larger. (See also 
W89-02606) (Sand-PTT) 
W89-02621 


NIMBUS-7 SMMR SNOW COVER DATA, 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
For primary bibliographic entry see Field 7C. 
W89-02622 


SNOW COVER MONITORING USING MICRO- 
WAVE RADIOMETRY, 

National Environmental Satellite, Data, and Infor- 
mation Service, Washington, DC. 

N. C. Grody. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE86-011983. 
Price codes: Al2 in paper copy; AO1 in microfiche. 
IN: Snow Watch ‘85. Glaciological Data Report 
GD-18. March 1986. p 189-192. 2 fig, 5 ref. 


Descriptors: *Snow cover, *Satellite technology, 
*Remote sensing, *Meteorological data collection, 
*Radiometry, Climatology, Microwaves. 


Multispectral satellite observations of the earth’s 
surface and atmosphere have provided information 
on geophysical parameters which are important in 
meteorology, hydrology, agriculture, and oceanog- 
raphy. The primary advantage of passive micro- 
wave measurements over those in the visible and 
infrared is their ability to probe through clouds, 
with rain being the major source of attenuation, 
allowing for all-weather observations. A technique 
is presented to identify snow cover and discrimi- 
nate among a number of other surface and atmos- 
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heric parameters based on measurements by the 
Nimbus-7 Scanning Multichannel Microwave Ra- 
diometer. (See also W89-02606) (Author’s abstract) 
W89-02623 


REMOTE SENSING OF SNOW PROPERTIES 
IN MOUNTAINOUS TERRAIN, 

California Univ., Santa Barbara. 

J. Dozier. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE86-011983. 
Price codes: A12 in paper copy; AO1 in microfiche. 
IN: Snow Watch ‘85. Glaciological Data Report 
GD-18. March 1986. p 193-203. 8 fig, 1 tab, 12 ref. 


Descriptors: *Snow cover, *Snow pack, *Satellite 
technology, *Remote sensing, *Meteorological 
data collection, *Albedo, Climatology, Mountains. 


Spectral albedo measurements from satellite (e.g. 
Landsat Thematic Mapper) require that spacecraft 
upwelling radiances be corrected for atmospheric 
absorption and scattering and for local surface 
illumination. The lower boundary condition of the 
atmospheric radiative transfer model varies with 
incidence angle, and the satellite data must be co- 
registered to digital elevation data. Results from 
extensive transfer calculations fall into some simple 
Statistical relationships, whereby the optical grain 
size of the snow and the degradation of albedo 
resulting from contamination are estimated. One 
remaining problem is that inaccuracies in the eleva- 
tion data make precise registration with satellite 
data hard to achieve. (See also W89-02606) (Au- 
thor’s abstract) 

W89-02624 


PARAMETERIZATION OF SNOW ALBEDO 
FOR CLIMATE MODELS, 

Colorado Univ. at Boulder. Dept. of Geography. 
For primary bibliographic entry see Field 7C. 
W89-02626 


METAL SPECIATION: THEORY, ANALYSIS 
AND APPLICATION. 

For primary bibliographic entry see Field 5B. 
W89-02640 


COMBINING FIELD MEASUREMENTS FOR 
SPECIATION IN NON PERTURBABLE 
WATER SAMPLES: APPLICATION TO THE 
= AND SULFIDE CYCLES IN A EUTRO- 
Geneva Univ. (Switzerland). Dept. of Inorganic, 
Analytical and Applied Chemistry. 

For primary bibliographic entry see Field 5B. 
W89-02645 


COMPARISON OF ANODIC STRIPPING VOL- 
TAMMETRY SPECIATION DATA WITH EM- 
PIRICAL MODEL PREDICTIONS OF PCU, 
North Carolina Univ., Chapel Hill. Dept. of Envi- 
ronmental Sciences and Engineering. 

M. S. Shuman. 

IN: Metal Speciation: Theory, Analysis and Appli- 
cation. Lewis Publishers, Chelsea, Michigan. 1988. 
p 125-133, 3 fig, 17 ref. National Science Founda- 
tion Grant 85-120-69. 


Descriptors: *Copper, *Anodic stripping voltam- 
metry, *Trace metals, *Chemical analysis, *Metal 
complexes, Kinetics, Path of pollutants, Model 
testing, Comparison studies. 


When anodic stripping voltammetry is used for 
metal-organic speciation studies, the measured 
stripping currents are assumed to reflect the con- 
centration of lable metal in the sample. However, 
organically-bound metal species can also contrib- 
ute to stripping currents by dissociating near the 
electrode surface. An alternative method for tech- 
nique comparison is based on the use of a calibrat- 
ed empirical model. The model predicts free Cu 
ion concentration for a wide variety of natural 
organic material and experimental conditions. Ki- 
netic current corrections on raw anodic stripping 
voltammetry (ASV) data are shown to be neces- 
sary and reasonable to match some data sets to the 


model’s predictions. Comparison of primary data 
with predictions of an empirical model such as the 
one used here is superior to using fitted binding 
parameters for judging technique differences in 
speciation studies. Kinetic dissociation accounts for 
most differences observed between experimental 
and predicted ASV data and kinetic corrections, 
although approximate, are useful for judging the 
influence of kinetic reactions on ASV response. 
(See also W89-02640) (VerNooy-PTT) 

W89-02646 


MEASUREMENTS OF BINDING SITE CON- 
CENTRATIONS IN HUMIC SUBSTANCES, 
Georgia Inst. of Tech., Atlanta. School of Geo- 
es Sciences. 

. M. Perdue. 
IN: Metal Speciation: Theory, Analysis and Appli- 
cation. Lewis Publishers, Chelsea, Michigan. 1988. 
p 135-154, 11 fig, 1 tab, 26 ref. U.S. EPA Coopera- 
tive Agreement CR813471-01. 


Descriptors: *Decomposing organic matter, 
*Metal complexes, *Chemical reactions, *Chemi- 
cal analysis, Trace metals, Thermodynamics, 
Metals, Measuring instruments, Titration, Model 
studies. 


Humic substances are ubiquitous in the aquatic 
environment. Their ability to complex metal ions is 
well documented by many experimental and mod- 
eling studies and has been the subject of several 
recent review papers. Some of the experimental 
and conceptual pitfalls that undermine efforts to 
quantitatively describe metal-humic complexation 
in a predictive manner are described, with empha- 
sis on the interpretation of complexation capacity 
(CC) titration experiments. The use of thermody- 
namic models to calculate the effect of humic 
substances on metal speciation requires that the CC 
of the humic substance be determined. It is pro- 
posed that the CC of a humic substance is approxi- 
mately equivalent to its total exchangeable acidity, 
and that the extent to which this CC can be 
realized in experimental measurements is strongly a 
function of pH, ionic strength, nature of the metal 
being complexed, and the concentration of humic 
substances used in the measurement. The first three 
parameters affect conditional concentration quo- 
tients for metal complexation, and the last parame- 
ter is simply an example of Le Chatelier’s Principle 
in metal-ligand complexation reactions. The results 
of modeling studies of the effects of pH, ionic 
strength, and the nature of the complexed metal 
ion could be more properly interpreted if the con- 
cept of CC as a compositional, rather than thermo- 
dynamic, parameter is accepted. (See also W89- 
02640) (VerNooy-PTT) 

W89-02647 


CHROMATOGRAPHIC APPROACHES TO 
TRACE ELEMENT SPECIATION, 

Macdonald Coll., Ste. Anne de Bellevue (Quebec). 
Dept. of Food Science and Agricultural Chemis- 
try. 

For primary bibliographic entry see Field 5A. 
W89-02648 


PARTITIONING OF TRACE METALS IN SEDI- 
MENTS, 

Quebec Univ., Sainte-Foy. 

For primary bibliographic entry see Field 5B. 
W89-02649 


TRACE METAL SPECIATION IN SEDIMENTS 
AND SOILS: AN OVERVIEW FROM A WATER 
INDUSTRY PERSPECTIVE, 

Water Research Centre, Medmenham (England). 
For primary bibliographic entry see Field 5B. 
W89-02651 


SOIL TESTING AS A GUIDE TO PRUDENT 
USE OF NITROGEN FERTILIZERS IN OKLA- 
HOMA AGRICULTURE, 

Oklahoma State Univ., Stillwater. 

G. V. Johnson. 

IN: Ground Water Quality and Agricultural Prac- 
tices. Lewis Publishers, Chelsea, Michigan. 1987. p 
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127-135, 3 tab, 4 ref. 


Descriptors: *Soil chemistry, *Water pollution 
control, *Fertilizer, *Nitrogen, *Oklahoma, *Soil 
tests, Water pollution sources, Groundwater. 


Oklahoma farmers and ranchers apply about 570 
million pounds of nitrogen to their fields each year 
as a part of normal crop production practices. 
Calculations on the amount of nitrogen required by 
these crops show that more nitrogen is required by 
the crop plants than is applied as fertilizer. The 
difference is apparently accounted for by recycled 
nitrogen contained in the nonharvested portion of 
the plants and soil organic matter. Oklahoma farm- 
ers seem to be using nitrogen fertilizers in a pru- 
dent manner. An evaluation of the risk of ground- 
water contamination from fertilizer use is provided 
by the result of a soil testing campaign. The soil 
test measures how much nitrate-nitrogen is left 
over from the past cropping season. In 1985, 65 
percent of over 17,000 wheat fields tested had less 
than 15 pounds of nitrate-nitrogen per acre (7.5 
ppm) left in the soil. High levels of residual nitro- 
gen are expected whenever crop failures due to 
weather and/or pests occur. Nitrogen determina- 
tions from the soil test helps farmers reduce their 
fertilizer use to avoid unnecessary carry over from 
one year to the next. Since unused nitrogen is 
found by the soil test as nitrate-nitrogen and is 
more concentrated in the surface soils, the condi- 
tions necessary for transporting it to ground water 
are either absent or very unfavorable. The findings 
support the conclusion that use of fertilizer nitro- 
gen is appropriate with what is required for cur- 
rent crop production levels. Unused nitrogen accu- 
mulates in the surface soil for lack of suitable 
conditions to transport it to ground water. (See 
also W89-02654) (Davis-PTT) 

W89-02664 


DJINNANG II: A FACILITY TO STUDY 
MIXING IN STRATIFIED WATERS, 

Western Australia Univ., Nedlands. Dept. of Civil 
Engineering. 

J. Imberger, and R. Chapman. 

IN: Hydrodynamics of Estuaries, Volume II: Estu- 
arine Case Studies. CRC Press, Boca Raton, FL. 
1988. p 101-122, 6 fig, 1 tab, 32 ref. 


Descriptors: *Measuring instruments, *Mixing, 
*Stratification, *Estuaries, *Data collections, Com- 
puters, Saline water intrusion, Lakes, Coastal re- 
gions, Boat. 


A flexible data acquisition and data processing 
system was designed specifically to study mixing in 
a stratified geophysical flow found in lakes and 
coastal regions. The in-situ instrumentation in- 
cludes meteorological stations, mini-loggers, 
remote profiling station, and portable data acquisi- 
tion systems. The fine scale profiling equipment 
includes a portable probe, a fine scale probe, and a 
mixed layer probe. The Djinnang II is an 8-m, 
twin-hulled craft chosen for its stability and high 
speed. The vessel forms the central unit to the four 
sets of instrumentation; the in-situ equipment, 
acoustic imaging system, fine scale profilers, and 
microstructure vehicles can all simultaneously feed 
their data into the Djinnang II acquisition and 
computing system. These data were then combined 
with the boat position, boat speed, orientation of 
the boat, and depth of the water to form a single 
data set. The hardware and software have been 
designed to allow expansion without rendering old 
data files incompatible. The facility has found ap- 
plication in investigations of mixed layer dynamics, 
inflows and intrusions in lakes, gravitational over- 
flows in coastal seas, and boundary mixing. (See 
also W89-02682) (Davis-PTT) 

W89-02701 


REVIEW OF 183 GHZ MOISTURE PROFILE 
RETRIEVAL STUDIES, 

Atmospheric and Environmental Research, Inc., 
Cambridge, MA. 

For primary bibliographic entry see Field 7C. 
W89-02705 





APPLICATION OF CS-137 TECHNIQUES TO 
PROBLEMS OF SEDIMENT REDISTRIBU- 
TION IN SUNGAI LUI REPRESENTATIVE 
BASIN, SELANGOR, MALAYSIA: PART I. 

Unit Tenaga Nuklear, Bangi (Malaysia). 

For primary bibliographic entry see Field 2J. 
W89-02712 


PRE-FEASIBILITY ON STREAMFLOW GAUG- 
ING USING RADIOISOTOPE TRACER 
METHOD FOR KEMUMBU AGRICULTURE 
DEVELOPMENT AUTHORITY (KADA), 

Unit Tenaga Nuklear, Bangi (Malaysia). 

For primary bibliographic entry see Field 2E. 
W89-02713 


EROSION AND SEDIMENTATION, 
Exeter Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2J. 
W89-02723 


HYDROLOGY AND DATA ACQUISITION, 
Oslo Univ. (Norway). Inst. of Geophysics. 
For primary bibliographic entry see Field 2A. 
W89-02726 


ALKALINITY MEASUREMENTS IN 
WATER STUDIES, 

Lancaster Univ. (England). Dept. of Geography. 
For primary bibliographic entry see Field 2F. 
W89-02729 


KARST 


STABLE ISOTOPES: AN INVESTIGATION 
INTO THEIR APPLICATION IN KARST HY- 
DROLOGY IN THE U.K., WITH SPECIAL REF- 
ERENCE TO THE MALHAM AREA, NORTH 
YORKSHIRE, 

Oxford Univ. (England). Dept. of Geography. 

For primary bibliographic entry see Field 2F. 
W89-02734 


SOCIAL CHOICE AND BENEFIT-COST ANAL- 
YSIS, 

Middlesex Polytechnic, London (England). Flood 
Hazard Research Centre. 

For primary bibliographic entry see Field 6B. 
W89-02756 


BIOLOGICAL SURVEYS OF ESTUARIES AND 
COASTS. 


Cambridge University Press, New York. 1987. 
449p. Edited by J.M. Baker and W.J. Wolff. 


Descriptors: *Surveys, *Estuaries, *Estuarine envi- 
ronment, *Coasts, *Biological surveys, *Seashores, 
* Aquatic habitats, Planning, On-site investigations, 
= Project planning, Europe, Data col- 
lections 


Recent years have seen a growth in demand for 
biological surveys for a variety of practical pur- 
poses, such as environmental impact assessment 
and surveillance, management of amenity, and 
identification of sites for conservation priority. Es- 
tuaries are defined here as semi-enclosed and coast- 
al bodies of water that have free connections with 
the open sea and within which sea water is measur- 
ably diluted with fresh water derived from land 
drainage. Coasts are defined as the zone where 
estuary or sea water meets the land. They include 
the intertidal zone, nearshore waters and subtidal 
areas, and cliffs rising directly from the shore. This 
book aims to give an introduction to techniques 
(together with their advantages and limitations) for 
these different habitats and the main groups of 
organisms to be found in them. The material is 
mainly European but should be relevant to many 
parts of the world. This book brings together in 
one volume techniques for a great diversity of 
organisms and habitat that will be useful to those 
planning broadly based surveys, and may also en- 
courage some cross fertilization of methodology 
between different specializations. (See W89-02760 
thru W89-02772) (VerNooy-PTT) 

W89-02759 


PLANNING BIOLOGICAL SURVEYS, 

Field Studies Council, Shrewsbury (England). 

J. M. Barker, J. P. Hartley, and B. Dicks. 

IN: Biological Surveys of Estuaries and Coasts. 
Cambridge University Press, New York. 1987. p 1- 
26, 4 fig, 5 tab, 57 ref. 


Descriptors: *Biological surveys, *Data collec- 
tions, *Project planning, *Surveys, *Estuaries, 
*Estuarine environment, *Coasts, *Seashores, On- 
site investigations, Sampling, Data interpretation, 
Management planning, Aquatic habitats. 


Biological surveys of estuaries and coasts may be 
carried out for a variety of reasons including scien- 
tific research, education, conservation, exploitation 
of natural resources, management of amenity, envi- 
ronmental impact assessments, biological surveil- 
lance or monitoring, contingency plans and 
damage assessment. It is important to spend suffi- 
cient time setting objectives and criteria, and exam- 
ining options when making decisions. Planning the 
survey is commonly required on different levels: 
those of the estuary or coast; the habitat; communi- 
ty or population; and the sample or unit of investi- 
gation. Another important dimension is the amount 
of time required. Data handling and presentation is 
the last major area of planning. The method of 
recording data and classification schemes should 
be determined. Statistical treatment of the results 
can include variance and standard error, diversity 
and dominance indices, rarefaction, defining nu- 
merically dominant species, multivariate analysis, 
correlation tests, and estimation of community 
structure using the log-normal method. Finally, the 
presentation of the results should also be consid- 
ered in order to better visualize the outcome. (See 
also W89-02759) (VerNooy-PTT) 

W89-02760 


REMOTE SENSING, 

Imperial Coll. of Science and Technology, London 
(England). Dept. of Pure and Applied Biology. 
D. H. Dalby, and W. J. Wolff. 

IN: Biological Surveys of Estuaries and Coasts. 
Cambridge University Press, New York. 1987. p 
27-37, 1 fig, 4 tab, 20 ref. 


Descriptors: *Remote sensing, *Surveys, *Aerial 
photography, *Estuarine environment, *Coasts, 
*Seashores, *Satellite technology, Surveys, Data 
acquisition, Data interpretation, Costs, Comparison 
studies, Estuaries. 


Remote sensing techniques are those in which 
properties of the earth’s surface are assessed from a 
distance, mainly from aircraft of satellites. Two 
broad categories may be recognized: aerial photog- 
raphy and digital systems where the information is 
expressed in digital form directly ready for com- 
puter processing. Aerial photography is specially 
suitable for smaller-scale studies with finer ground 
resolution, while digital remote sensing can be used 
in surveys for environmental features and condi- 
tions such as water — suspended sediments in 
coastal waters, sea surface temperatures and major 
effluent plumes. False color film can provide a 
sensitive method for distinguishing between differ- 
ent plant species and vegetation types. The con- 
straints of aerial photography include cost, scale 
requirements, season, weather and time of day, and 
state of the tide. Digital systems techniques are 
based on the transmission of digital data from 
scanning spectroradiometers recording the intensi- 
ty of reflected radiation over specific spectral 
bands. Principles and general information and con- 
straints are discussed, as well as the digital process- 
Ney of analog imagery. (See also w89-02759) (Ver- 


W89-02761 


SALT MARSHES, 

Imperial Coll. of Science and Technology, London 
re. Dept. of Pure and Applied Biology. 
D. H. Dal 


by. 
IN: Biological Surveys of Estuaries and Coasts. 
Cambridge University Press, New York. 1987. p 
38-80, 3 fig, 1 tab, 106 ref, append. 


Descriptors: *Salt marshes, *Tidal marshes, *Sur- 
veys, *Coasts, *Seashores, *Sampling, *Mapping, 
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Ecosystems, Project planning, Planning, Field 
methods, Wetlands, Aquatic habitats. 


Salt marshes are land areas bordering on the sea, 
that are covered with vegetation and subject to 
periodic inundation by the tide. They normally 
develop along pre eo coasts where fine sedi- 
ments can accumulate. Salt-marsh survey tech- 
niques are as diverse as the marshes themselves are 
varied. At the start of any survey the limits of the 
working area will be defined either by the terms of 
reference or by biol or topographical proper- 

ties of the site itself. erent types of markers and 
reference points are jo a as well as the effects 
of trampling on the salt marsh. Another important 
aspect is the preparation of base maps, upon which 
may be plotted distributions of species, communi- 
ties, or other items of interest. hic cover 
of small areas, instrument g of larger areas, 
spirit leveling, and tide heehee as local datum 
levels are detailed. Survey base maps may be used 
for entering the distribution of vegetation units or 
individual species. Other aspects of surveys include 
plant abundance, marking individual specimens in 
the field, and formally classifying salt-marsh com- 
munities. Different methods and approaches are 
discussed in the chapter. Also — are tran- 
sect studies, accretion measurements, and lin; 

— marsh fauna. (See also W89-02759) (VerNooy- 


Wes 02762 


DAL SED 

Rijksinstituut voor Natuurbeheer, Texel (Nether- 
lands). 

For primary bibliographic entry see Field 2L. 
W89-02763 


FLORA AND MACROFAUNA OF INTERTI- 
IMENTS, 


MACROFAUNA OF SUBTIDAL SEDIMENTS 
USING REMOTE SAMPLING, 

o Petroleum Development Ltd., Aberdeen (Scot- 
land). 

For primary bibliographic entry see Field 2L. 
'W89-02764 


PROCESSING SEDIMENT MACROFAUNA 
SAMPLES, 

— Development Ltd., Aberdeen (Scot- 
and). 

J. P. Hartley, B. Dicks, and J. Wolff. 

IN: Biological Surveys of Estuaries and Coasts. 
Cambridge University Press, New York. 1987. p 
131-139, 1 fig, 25 ref. 


Descriptors: *Sampling, *Marine sediments, 
*Benthic fauna, *Surveys, *Biological samples, 
*Coasts, *Sample preparation, Sample preserva- 
tion, Seashores, Europe. 


The processing techniques for macrofauna samples 
from intertidal and subtidal surveys are outlined in 
this chapter. Descriptions are given of the extrac- 
tion of fauna from sediments on board research 
vessels, on tidal flats, and in the laboratory. The 
sieve mesh used is undoubtedly one of the most 
important variables in the processing of benthic 
samples. The use of a sieve to screen benthic 
— places a arbitrary cut-off on the size spec- 
trum of the animals, and reduces their number and 
the amount of sediment retained. The preservation 
of unsorted samples is discussed, as er as tech- 
niques for sample sorting and analysis. (See also 
W89-02759) (VerNooy-PTT) 

W89-02765 


MEIOFAUNA, 

Institute for Soil Fertility, Haren (Ni 

For primary bibliographic entry see Field 2L. 
W89-02766 


INTERTIDAL ROCK, 

Field Studies Council, Shrewsbury (England). 
For primary bibliographic entry see Field 2L. 
W89-02767 
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SUBTIDAL ROCK AND SHALLOW SEDI- 
MENTS USING DIVING, 

Field Studies Council, Pembroke (Wales). Oil Pol- 
lution Research Unit. 

K. Hiscock. 

IN: Biological Surveys of Estuaries and Coasts. 
Cambridge University Press, New York. 1987. p 
198-237, 10 fig, 4 tab, 58 ref. 


Descriptors: *Neritic environment, *Underwater, 
*Scuba diving, *Surveys, *Sampling, Planning, 
Bottom sampling, Rocks, Sediments, Mapping, 
Coasts, Seashores, Project planning. 


Observations and sampling in sublittoral rocky 
areas can only be carried out effectively in situ, 
and free diving (SCUBA) is usually employed. 
Diving is also used to observe and sample the 
fauna of sediments where the area is unsuitable for 
remote sampling or where precision is required in 
the relative positioning of different stations. Tech- 
niques are described for survey and sampling on 
nearshore rock and sediments using diving. Plan- 
ning the survey, and general equipment and meth- 
ods are discussed. Also described are methods for 
in situ surveying of taxa that can be recognized 
underwater. Types of surveys discussed include 
presence-absence surveys, semi-quantitative sur- 
veys, surveys using photographs, and quantitative 
surveys and mapping using transects and reference 
quadrats. Removal of samples for analysis ashore 
in the laboratory can be used to provide lists of the 
macrobenthos at a station and accurate counts or 
other quantitative measurements of individual spe- 
cies. Methods for benthic surveys should be tai- 
lored to specific requirements. (See also W89- 
02759) (VerNooy-PTT) 

W89-02768 


BACTERIA AND FUNGI, 

University Coll. of North Wales, Menai Bridge. 
School of Ocean Sciences. 

G. D. Floodgate, and E. B. G. Jones. 

IN: Biological Surveys of Estuaries and Coasts. 
Cambridge University Press, New York. 1987. p 
238-279, 3 tab, 3 fig, 135 ref. 


Descriptors: *Bacterial analysis, *Aquatic fungi, 
*Fungi, *Surveys, *Sampling, Water sampling, Mi- 
croscopic analysis, Chemical analysis, Coliforms, 
Biological samples, Estuarine environment, Coasts. 


The ecology of micro-organisms remains the least 
explored of all the aspects of marine biology. Mi- 
crobial surveys differ in a number of important 
ways from surveys of plants and animals. The first 
task in any bacterial survey is to plan the program 
and then obtain the sample and process it. Then the 
process of determining the amount of bacteria 
present versus activity, and estimation of bacterial 
numbers must be made. The number of bacteria in 
a given volume can be estimated by either a total 
count or viable count. Estimation of the amount of 
bacteria can be made by microscopic or chemical 
methods, while the activity of bacteria can be 
determined by autoradiography, changes in the 
concentration of oxygen, fate of an added substrate 
or reduction of tetrazolium salts. Processing a sedi- 
ment sample and growing aquatic bacteria are also 
discussed. The most common bacteriological 
survey in the marine environment is for coliforms. 
Besides giving data on water quality, an Escheri- 
chia coli survey provides information on the move- 
ment of water because the bacteria act as ‘tracers.’ 
The main lines of approach to the surveying of 
fungi are baiting, examination of drift, intertidal 
and foam samples, direct plating of water and 
sediments, and examination of living material for 
parasitic and commercial forms. (See also W89- 
02759 (VerNooy-PTT) 

W89-02769 


PLANKTON, 

University Coll. of North Wales, Menai Bridge. 
School of Ocean Sciences. 

For primary bibliographic entry see Field 2L. 
W89-02770 


FISH (SURVEY OF), 
Marine Biological Association of the United King- 


dom, Plymouth (England). 

G. W. Potts, and P. J. Reay. 

IN: Biological Surveys of Estuaries and Coasts. 
Cambridge University Press, New York. 1987. p 
342-373, 4 fig, 1 tab, 143 ref. 


Descriptors: *Fish, *Surveys, *Sampling, *Plan- 
ning, Estuarine environment, Coasts, Seashores, 
Biological samples, Estuaries. 


Many fish are large, long-lived, mobile, and of 
direct commercial importance. Such characteris- 
tics, whether individually or in combination, have 
a dominant influence on survey techniques. On the 
other hand, part of every fish community consists 
of small organisms, whether small species or early 
life history stages, which can often be surveyed by 
the techniques used for benthic and planktonic 
invertebrates. A large range of techniques are 
available for fish studies. The choice in any par- 
ticular situation will depend on a variety of factors. 
For investigating distribution and abundance, the 
choice will depend on the precise survey objec- 
tives, environmental characteristics such as water 
depth, fish characteristics such as vertical distribu- 
tion, and human resources and the time available. 
Equipment and techniques for surveys using obser- 
vation techniques and those using capture tech- 
niques are described. Sample analysis, data proc- 
essing, and the use of fishery statistics are also 
detailed. (See also W89-02759) (VerNooy-PTT) 
W89-02771 


BIRDS, 

Royal Society for the Protection of Birds, Shore- 
ham-by-Sea (England). 

For primary bibliographic entry see Field 2L. 
W89-02772 


ORGANIC CHEMICALS IN NATURAL 
WATERS: APPLIED MONITORING AND 
IMPACT ASSESSMENT, 

Alberta Environmental Centre, Vegreville. 

For primary bibliographic entry see Field 5C. 
W89-02776 


WATER ANALYSIS: A PRACTICAL GUIDE TO 
PHYSICO-CHEMICAL, CHEMICAL AND MI- 
CROBIOLOGICAL WATER EXAMINATION 
AND QUALITY ASSURANCE, 

W. Schneider. 

Springer-Verlag, New York. 1988. 804p. 


Descriptors: *Water sampling, *Water analysis, 
*Water quality, *Bacterial analysis, Chemical anal- 
ysis, Physical analysis, Biological properties, Water 
quality control, Measuring instruments, Automa- 
tion. 


The form in water manifests itself is variously 
modified by its physical properties, its capacity to 
dissolve solid, liquid and gaseous substances, and 
by its secondary chemical action and the fact that 
water provides a habitat for a wide variety of 
organisms. To be able to use the available water, 
man must test it, to ascertain whether it can be 
used for the intended purpose, or whether another 
source of water must be found. The simplest form 
of water analysis is local inspection and sensory 
examination. Modern methods of water analysis 
employ complex chemical and physico-chemical 
separation and determination techniques, in which 
readings are supplied by measuring instruments 
working on a variety of measuring principles, as 
well as microbiological techniques. Electronic data 
processing systems are used to evaluate the results 
of the analyses. Extensive automation of water 
analysis and the evaluation of results makes it 
possible to control water catchment, water treat- 
ment, water utilization, sewage treatment and 
water reclamation. To some extent the simplest test 
methods, which still have their place in water 
analysis today and in many cases are actually indis- 
pensable, compete with the most modern methods 
of analysis. The physico-chemical, chemical, radio- 
chemical, bacteriological and biological analysis 
procedures compiled in this collection of methods 
are based on experience, which has shown that it is 
possible to work from these instructions without 
having to consult specialized literature. Literature 
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references are provided to supplement the analyti- 
cal methods described. (Lantz-PTT) 
W89-02777 


OBSERVATION OF STRATIFORM RAIN 
WITH 94 GHZ AND S-BAND DOPPLER 
RAD 


‘AR, 
Rosenstiel School of Marine and Atmospheric Sci- 
ence, Miami, FL 
For primary bibliographic entry see Field 2B. 
W89-02830 


SATELLITE RAINFALL RETRIEVAL BY LO- 
GISTIC REGRESSION, 

Applied Research Corp., Landover, MD. 

For primary bibliographic entry see Field 7C. 
W89-02854 


FISCAL YEAR 1985 SUMMARY REPORT OF 
NOAA METEOROLOGY DIVISION SUPPORT 
TO THE ENVIRONMENTAL PROTECTION 
AGENCY. 

National Oceanic and Atmospheric Administra- 
tion, Rockville, MD. Air Resources Labs. 

For primary bibliographic entry see Field 5B. 
W89-02857 


VOLUNTEER LAKE MONITORING PRO- 
GRAM, 1987. VOLUME I: STATEWIDE SUM- 
MARY REPORT, 

Illinois State Environmental Protection Agency, 
Springfield. Div. of Water Pollution Control. 

J. B. Hawes. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-209044. 
Price codes: A06 in paper copy, AO1 in microfiche. 
Report No. IEPA/WPC/88-0l6a, April 1988. 
132p, 8 fig, 7 tab, 6 ref, 5 append. 


Descriptors: *Lakes, *Public participation, *Water 
quality, *Monitoring, *Lakes, *Illinois, Secchi 
disks, Transparency, Eutrophication, Limnology, 
Water sampling, Nutrients, Suspended solids. 


A Volunteer Lake Monitoring Program initiated 
by the Illinois EPA in 1981 was continued in 1987. 
Citizens were trained to measure Secchi disc trans- 
parency, total depth, and record field observations 
from a boat at designated sites on their chosen 
lake. Readings were to be taken at least twice a 
month from May through October, and the results 
forwarded to the Agency. In addition, volunteers 
for 15 lakes collected water samples for analysis of 
nutrients and suspended solids when performing 
the Secchi monitoring. An historical perspective of 
the Volunteer Lake Monitoring Program is de- 
scribed with program objectives and rationale. 
Methods for volunteer training and data handling/ 
analysis are described; 1987 program results pre- 
sented and discussed; and trends analyzed. Two 
hundred four volunteers participated in monitoring 
150 lakes in 1987; 134 lakes had data for 4 or more 
sampling periods and are included in this report. 
Average transparencies for the lakes ranged from 7 
inches to 167 inches. Two thirds of the 134 lakes 
monitored 4 or more sampling periods in 1987 had 
transparencies less than 4 feet; 28% were less than 
2 feet. One lake was classified as oligotrophic, 
thirteen lakes mesotrophic, and the remaining 120 
lakes, eutrophic, based on average Secchi disc 
transparency. (Author’s abstract) 

W89-02869 


WATER AND SEDIMENT DYNAMICS OF THE 
HOMERKA CATCHMENT, 

Polish Academy of Sciences, Krakow. Inst. of 
Geography and Spatial Organization. 

For primary bibliographic entry see Field 2J. 
W89-02895 


SOURCES OF SEDIMENT AND CHANNEL 
CHANGES IN SMALL CATCHMENTS OF RO- 
MANIA’S HILLY REGICNS, 

Institutul de Geografie, Bucharest (Romania). 

For primary bibliographic entry see Field 2J. 
W89-02896 





DEVELOPMENT OF FIELD TECHNIQUES 
FOR ASSESSMENT OF RIVER EROSION AND 
DEPOSITION IN MID-WALES, UK, 

Institute of Hydrology, Powys (Wales). 

For primary bibliographic entry see Field 2J. 
W89-02898 


PRECISE MEASUREMENT OF MICROFORMS 
AND FABRIC OF ALLUVIAL CONES FOR 
PREDICTION OF LANDFORM EVOLUTION, 
Osaka City Univ. (Japan). Dept. of Physics. 

For primary bibliographic entry see Field 2J. 
W89-02908 


DEVELOPMENT AND FIELD USE OF A 
SNOW COLLECTOR FOR ACID PRECIPITA- 
TION STUDIES, 

Warren Spring Lab., Stevenage yam wry 
For primary bibliographic entry see Field SB. 
W89-02945 


SIMPLIFIED LABORATORY PROCEDURES 
FOR DO DETERMINATION (APHA/AWWA/ 
WPCF METHOD), 

Lenox Inst. for Research, Inc., MA. 

L. K. Wang, E. De Michele, and M. H. Wang. 
Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-168067. 
Price codes: A03 in paper copy, AOI in microfiche. 
Technical Report No. LIR/06-85/142, June 15, 
1985. 


Descriptors: *Water analysis, *Dissolved oxygen, 
*Monitoring, *Water = uality, Wastewater treat- 
ment, Model studies, Phenylarsine oxide, Sodium 
thiosulfate, Standard methods. 


The laboratory procedures for dissolved oxygen 
(DO) Standards Methods for the Examination of 
Water and Wastewater were simplified by the 
WPCF Simplified Laboratory Procedures Task 
Force for use by the waste treatment _ opera- 
tors. A DO model was introduced for practical 
application. The EPA recommended on 
oxide (PAO) is also accepted as an alternative to 
the sodium thiosulfate in DO determination. (Au- 
thor’s abstract) 

W89-02958 


DESIGN OF THE PRIMARY PRE-TRMM AND 
TRMM GROUND TRUTH SITE, 

Virginia Univ., Charlottesville. Dept. of Environ- 
mental Sciences. 

For primary bibliographic entry see Field 7A. 
W89-02971 


MONITORING AND SURVEILLANCE, 
a Inst. for Water Research, Pretoria (South 
Africa), 

F. M. Chutter, J. D. Agnew, C. A. Bruwer, and B. 
K. Fowles. 

IN: Conservation of South African Rivers. 1986. p 
64-73, 19 ref. 


Descriptors: *Data acquisition, *Rivers, *Monitor- 
ing, *South Africa, *Surveys, River systems, Lotic 
environment, Water sampling, Costs, Management 
planning. 


The purpose of the surveillance of lotic systems is 
the timely detection of ecosystem change beyond 
the normal range of variability, so that remedial 
actions may be taken before such change becomes 
permanent. Remedial action might involve the re- 
moval or elimination of the cause of change where 
the whole ecosystem is involved or, perhaps in 
more desperate circumstances, the removal of an 
endangered species and its establishment in a less 
threatened habitat where it was previously un- 
known. An attempt is made to describe the major 
components of an ideal surveillance program and 
relate them to what is usually practically feasible. 
Ideas are offered on matters such as how surveil- 
lance should be undertaken; what is involved in the 
choice of sampling sites and frequency of sampling; 
the expression of results; who might be responsible 
for surveillance programs; and what the costs of 
surveillance programs might be. (See also W89- 
02985) (Lantz-PTT) 


W89-02991 


ANALYSIS OF BIOMONITORING TECH- 
NIQUES TO SUPPLEMENT EFFLUENT 
GUIDELINES. 

Energetics, Inc., Columbia, MD. 

For primary bibliographic entry see Field 5A. 
W89-02994 


ROLE OF TRACER METHODS IN HYDROLO- 
GY AS A SOURCE OF PHYSICAL INFORMA- 
TION: BASIC CONCEPTS AND DEFINITIONS, 
bf RELATIONSHIP IN DYNAMIC SYS- 


Ben-Gurion Univ. of the Negev, Sde Boker 

(Israel). Jacob Blaustein Inst. for Desert Research. 
. Nir. 

IN: Mathematical Models for Interpretation of 

Tracer Data in Groundwater Hydrology. Interna- 

tional Atomic Energy Agency, Vienna, Austria. 

1986. p 7-44, 11 fig, 2 tab, 39 ref. 


Descriptors: *Groundwater, *Data acquisition, 
*Tracers, *Systems analysis, *Groundwater move- 
ment, *Geohydrology, *Literature review, Model 
studies, Theoretical analysis, Systems analysis, Iso- 
topic tracers, Input-output analysis. 


A general review is given of the systems-theory 
approach to tracer methodology, describing also 
the relations of the systems theory to other avail- 
able approaches, such as deterministic mechanism 
description and stochastic approaches. Methodolo- 
gy and formulation of the systems approach as 
applied to tracer use in steady-state cases are dis- 
cussed. Extension of the systems approach for 
tracer use in non-steady-state cases and input/ 
output relationships for time-varying systems are 
also given. The material presented is intended to 
serve as an introduction to basic concepts of tracer 
theory and methodology that are independent of 
the specific physical model and mathematical tech- 
niques. (See also W89-03009) (Author’s abstract) 
W89-03010 


ROLE OF TRACER DATA FOR MODELING 
SOIL-WATER FLOW IN THE UNSATURATED 
ZONE, 

Heidelberg Univ. (Germany, F.R.). Inst. fuer Um- 
weltphysik. 

For primary bibliographic entry see Field 2G. 
W89-03013 


APPLICATION OF A TRANSPORT-DIFFU- 
SION MODEL TO A COASTAL AQUIFER UTI- 
LIZING IN SITU MEASUREMENTS OF DIS- 
PERSIVITY, 

Istituto di Ricerca sulle Acque, Bari (Italy). 

For primary bibliographic entry see Field 2F. 
W89-03016 


SURFACE TOPOGRAPHY OF THE LOWER 
PART OF COLUMBIA GLACIER, ALASKA, 
1974-81, 

Geological Survey, Tacoma, WA. 

For primary bibliographic entry see Field 2C. 
W89-03021 


BED TOPOGRAPHY INFERRED FROM AIR- 
BORNE RADIO-ECHO SOUNDING OF CO- 
LUMBIA GLACIER, ALASKA, 

Geological Survey, Tacoma, WA. 

For primary bibliographic entry see Field 2C. 
W89-03022 


NEW SYSTEM OF SEEPAGE SAMPLING FOR 
THE DETERMINATION OF VOLATILE OR- 
GANIC SUBSTANCES (NEUES SYSTEM DER 
SICKERWASSERGEWINNUNG ZUR BESTIM- 
MUNG LEICHTFLUCHTIGER ORGAN- 
ISCHER SPURENSTOFFFE), 

Technische Univ., Munich (Germany, F.R.). Lehr- 
stuhl fuer Hydrogeologie and Hydrochemie. 

For primary bibliographic entry see Field 5A. 
W89-03047 
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MONITORING BASELINE SUSPENDED SEDI- 
MENT IN FORESTED BASINS: THE EFFECTS 
OF SAMPLING ON SUSPENDED SEDIMENT 
RATING CURVES, 

Pacific Southwest Forest and Range Experiment 
Station, Arcata, CA 

For primary bibliographic entry see Field 2J. 
W89-03053 


DETERMINATION OF TRACES OF THALLI- 
UM IN VARIOUS MATRICES, 

Commission of the E Communities, Brus- 
sels (Belgium). Community Bureau of Reference. 
For primary bibliographic entry see Field 5A. 
W89-03067 


SEISMIC REFRACTION TESTS ABOVE 
WATER TABLE, 

Institut de Mecanique de Grenoble, Saint-Martin 
d’Heres (France). 

For primary bibliographic entry see Field 7A. 
W89-03113 


INTERPRETATION OF ‘CONTROLLED’ VS 
‘NATURAL’ EXPERIMENTS IN 

California Univ., Santa Barbara. Dept. of Biologi- 
cal Sciences. 

For primary bibliographic entry see Field 7A. 
W89-03117 


NEW BIOLOGICAL MARKER LAYER IN THE 
SEDIMENTS OF THE GREAT LAKES: BYTH- 
a CEDERSTROEMI (SCHODLER) 


National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2H. 
W89-03178 


OPERATIONS FOR AN UNDER-ICE ECOLO- 
GY PROGRAM, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 2H. 
W89-03179 


ULTRA-TRACE-LEVEL DETERMINATION OF 
IROGEN 


Arizona Univ., Tucson. Dept. of Chemistry. 

R. D. Jalkian, and M. B. Denton. 

Applied Spectroscopy APSPA4, Vol. 42, No. 7, p 
1194-1199, 1988. 8 fig, 3 tab, 34 ref. 


Descriptors: *Cobalt, *Chromium, *Heavy metals, 
*Peroxides, *Trace levels, *Spectroscopy, Pollut- 
ant identification, Chemical analysis, Chemilu- 
minescence, Luminol, Optical properties. 


A solid-state two-dimensional charge-coupled 
device (CCD) is used to detect the chemilumines- 
cence of luminol with —— peroxide and a 
transition metal ion. The chemiluminescence spec- 
tra are recorded with the use of trace amounts of 
metal ions. Excellent linearity, dynamic range, and 
detections limits are obtained for the total amount 
of Cr(+++), Co(++), and H202 analyzed by 
manual injection. Detection limits on the order of 
low femto-mole levels of analytes are reported. 
The utility of CCDs for ultra-low-level light meas- 
urements is discussed, and new concepts for ‘lu- 
minometers,’ both wavelength dispersive and non- 
dispersive, are described. (Author’s abstract) 
W89-03181 


CONTINUOUS FLOW DETERMINATION OF 
CARBON DIOXIDE IN WATER BY MEM- 
BRANE SEPARATION-CHEMILUMINESCENT 
DETECTION, 

Osaka Prefectural Univ., Sakai (Japan). Lab. of 
Environmental try. 
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T. Aoki, K. Ito, and M. Munemori. 
Analytical Letters ANALBP, Vol. 21, No. 10, p 
1881-1886, October 1988. 4 fig, 1 tab, 8 ref. 


Descriptors: *Carbon dioxide, *Chemical analysis, 
*Separation techniques, *Spectroscopy, *Chemilu- 
minescence, Luminol, Continuous flow, Pollutant 
identification, Membrane filters. 


Carbon dioxide has been found to enhance the 
chemiluminescence of a luminol system. A deter- 
mination method for carbon dioxide in water was 
developed by applying this reaction to a continu- 
ous flow membrane-separation system. Concentra- 
tions of carbon dioxide as low as 0.04 micrograms 
C/mL were determined. Membrane-separation ef- 
fectively eliminates interferences from Co(II), 
Cr(IIl}), Fe(II}, and other ions which also enhance 
chemiluminescence. The relative standard devi- 
ation for this method was 2.8% (n=5) for 4.0 
micrograms C/mL and the time required for the 
analysis of one sample was 3.0 min. Studies on the 
continuous determination of total organic carbon 
in natural waters using the present method are now 
being carried out in detail, and the results will be 
published later. (Author’s abstract) 

W89-03182 


XANTHENE DYE CHEMILUMINESCENCE 
FOR DETERMINATION OF FREE CHLORINE 
IN WATER, 

Tokyo Metropolitan Univ. (Japan). Dept. of Indus- 
trial Chemistry. 

M. Yamada, T. Hobo, and S. Suzuki. 

Analytical Letters ANALBP, Vol. 21, No. 10, p 
1887-1900, October 1988. 3 fig, 4 tab, 16 ref. 


Descriptors: *Chemical analysis, *Dyes, *Chlo- 
rine, *Spectroscopy, Chemiluminescence, Drink- 
ing water, Xanthene dyes, Optical properties. 


Preliminary investigations by a batch method are 
described for aiming at the flow determination of 
free chlorine in water with novel chemilumines- 
cence (CLS) detection. The CLS originates from 
the reaction of xanthene dyes with free chlorine, 
Cl2, HOCI, and OC\(-). Through the measure- 
ments of CLS decay curves, fundamental CLS 
characteristics were explored from the analytical 
point of view. Among xanthene dyes tested, eosin 
Y, eosin B, pyronin B, and rhodamine 6G were 
found to be promising CLS reagents with such 
sensitivity and selectivity that free chlorine can be 
readily determined in tap water. In particular, 
these CL systems have the special advantage of 
being insensitive to oxo acids or chlorine and 
chloramine. Recommended flow systems are pro- 
posed. (Author’s abstract) 

W89-03183 


SEDIMENT TRANSPORT PREDICTION IN A 
INLET USING A NUMERICAL 

: APPLICATION TO STONY BROOK 

HARBOR, LONG ISLAND, NEW YORK, USA, 

State Univ. of New York at Stony Brook. Marine 

Sciences Research Center. 

For primary bibliographic entry see Field 2J. 

W89-03185 


MODIFICATION AND ASSESSMENT OF AN 
INDEX OF BIOTIC INTEGRITY TO QUANTI- 
FY STREAM QUALITY IN SOUTHERN ON- 
TARIO, 

Toronto Univ. (Ontario). Dept. of Zoology. 

For primary bibliographic entry see Field 4C. 
W89-03211 


COMPARISON OF IN SITU ESTIMATES OF 
CHLOROPHYLL A OBTAINED WITH WHAT- 
MAN GF/F AND GF/C GLASS-FIBER FILTERS 
IN MESOTROPHIC TO HYPEREUTOPHIC 
LAKES, 

Alberta Univ., Edmonton. Dept. of Zoology. 

E. E. Prepas, M. E. Dunnigan, and A. M. Trimbee. 
Canadian Journal of Fisheries and Aquatic Sci- 
ences CJFSDX, Vol. 45, No. 5, p 910-914, May 
1988. 1 fig, 1 tab, 30 ref. 


Descriptors: *Chlorophyll a, *Limnology, *Water 
analysis, *Lakes, *Water sampling, Filter paper, 
Aquatic plants, Comparison studies. 


In response to the recent attention given to pico- 
plankton, many researchers have switched from 
GE/C to GF/F glass-fiber filters for chlorophyll a 
(Chl a) analyses; GF/F filters have a smaller pore 
= and are more expensive than GF/C filters. Chl 
a was measured with both Whatman GF/F and 
GF/C glass-fiber filters on euphotic zone water 
from 28 mesotrophic to hypereutrophic lakes (Chl 
a ranged from 2 to 175 micrograms/L) in central 
Alberta. The differences between paired Chl a 
estimates with the two grades of filter paper were 
remarkably small; there was no evidence that GF/ 
F filters collected more Chl a than GF/C filters (P 
> 0.2). Hence there is no justification for switch- 
ing from GF/C to GF/F filters for routine Chl a 
analyses on productive lakes. (Author’s abstract) 
W89-03217 


INTERRELATIONSHIP BETWEEN IN VIVO 
FLUORESCENCE OF PHYTOPLANKTON 
AND LIGHT BEAM TRANSMISSION WITH 
REFERENCE TO FLUORESCENCE YIELD, 
Laval Univ., Quebec. Dept. de Biologie. 

For primary bibliographic entry see Field 2L. 
W89-03233 


MEASURING WATER CLARITY WITH A 
BLACK DISK, 

Ministry of Works and Development, Hamilton 
(New Zealand). Water Quality Centre. 

R. J. Davies-Colley. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 4, Part 1, p 616-623, July 1988. 4 fig, 2 tab, 1 
ref. 


Descriptors: *Secchi disks, *Optical properties, 
*Turbidity, Lakes, Opacity, *Rivers, Black disk. 


A technique using black ‘Secchi’ disks of 200 and 
100 mm diameter in eight lakes and eleven rivers of 
diverse optical character was devised. The black 
disk method for assessing visual water clarity con- 
forms to the theory of visibility for large, dark 
objects. The black disk seems unlikely to supplant 
the Secchi disk for assessing clarity of lake waters, 
if only because of the need for continuity of exist- 
ing data sets. The black disk has significant practi- 
cal as well as theoretical advantages for measuring 
water clarity, however, particularly in rivers 
where deployment of the Secchi disk is difficult. 
(Miller-PTT) 

W89-03251 


HIGH-PRECISION RESPIROMETER FOR 
MEASURING SMALL RATES OF CHANGE IN 
THE OXYGEN CONCENTRATION OF NATU- 
RAL WATERS, 

Georgia Univ., Athens. Inst. of Ecology. 

P. C. Griffith. 

Limnology and Oceanography LIOCAH, Vol. 33, 
No. 4, Part 1, p 632-638, July 1988. 4 fig, 20 ref. 
DOE Grant DE-FG09-86ER60451. 


Descriptors: *Respirometers, *Respirometry, 
*Respiration, *Plankton, *Oxygen, Georgia. 


A computer-controlled system is described that 
can detect very low respiration rates of planktonic 
Organisms in unconcentrated samples of ocean 
water. The polarographic sensor used consumed < 
0.0001 microM O2/h and thus required little stir- 
ring. Estimates of community respiration of -2.23 
+ or - 0.06 and -0.19 + or - 0.04 microM O2/h 
were made during short-term incubations of the 
waters of the middle and outer continental shelf of 
Georgia. (Author’s abstract) 

W89-03252 


OKLAHOMA-KANSAS MESOSCALE CONVEC- 
TIVE SYSTEM OF 10-11 JUNE 1985: PRECIPI- 
TATION STRUCTURE AND SINGLE-DOPP- 
LER RADAR ANALYSIS, 

Oregon State Univ., Corvallis. Dept. of Atmos- 
pheric Sciences. 

For primary bibliographic entry see Field 2B. 


W89-03273 


USE OF REMOTE GAUGING TO MEASURE 
SEWER INVERT ELEVATIONS AND HEAD 
LOSS, 

RJN Environmental Associates, 
Park, MD. 

For primary bibliographic entry see Field 5D. 
W89-03280 


Inc., College 


CAPILLARY GAS CHROMATOGRAPHIC DE- 
TERMINATION OF AMITROLE IN WATER 
WITH ALKALI FLAME IONIZATION DETEC- 
TION, 

Centraal Inst. voor Voedingsonderzoek TNO, 
Zeist (Netherlands). Toxicological Analysis Dept. 
For primary bibliographic entry see Field 5A. 
W89-03287 


PREDICTION OF RESERVOIR PHYTO- 
PLANKTON CONDITION BY THE FLUORES- 
CENCE METHOD, 

Institute of Biophysics, Krasnoyarsk (USSR). 

For primary bibliographic entry see Field 2H. 
W89-03291 


PROBABILITY DISTRIBUTION FOR CRITI- 
CAL DO LOCATION IN STREAMS, 

Wyoming Water Research Center, Laramie. 

Y.-K. Tung, and W. E. Hathhorn. 

Ecological Modelling ECMODT, Vol. 42, No. 1, p 
45-60, July 1988. 1 fig, 6 tab, 27 ref. 


Descriptors: *Streams, *Probability distribution, 
*Statistical analysis, *Water quality forecasting, 
*Dissolved oxygen, Water quality, Critical loca- 
tion, Oxygen deficit. 


The critical location Xc (in miles) in a stream 
environment is defined as the point of maximum 
dissolved oxygen deficit within any reach of 
stream. The appropriateness of using some of the 
more common probability distributions (along with 
a nonparametric Fisher-Cornish asymptotic expan- 
sion) to describe the random characteristics of the 
critical location in a stochastic stream environ- 
ment, based on the statistical moments of Xc esti- 
mated using first order analysis, is assessed. Prelim- 
inary results of this study, based on three curve 
fitting criteria, show that the two-parameter 
gamma distribution best describes the unknown 
character of the critical location in the majority of 
the cases examined. It is cautioned that the gamma 
distribution found in this study for best describing 
the distribution of Xc may not be entirely valid if 
different water quality parameters are considered. 
(Miller-PTT) 

W89-03292 


ANALYSIS OF VOLATILE HALOGENATED 
HYDROCARBONS ON THE PPQ SCALE, 
Innsbruck Univ. (Austria). Inst. fuer Radiochemie 
und Angewandte Physikalische Chemie. 

For primary bibliographic entry see Field 5A. 
W89-03301 


COMPARATIVE STUDY OF DIFFERENT 
TECHNIQUES FOR NITRATE DETERMINA- 
TION IN ENVIRONMENTAL WATER SAM- 
PLES, 

Thessaloniki Univ., Salonika (Greece). Environ- 
mental Pollution Control Lab. 

For primary bibliographic entry see Field 5A. 
W89-03302 


DIAGNOSTIC TECHNIQUE FOR TARGETING 
DURING AIRBORNE SEEDING EXPERI- 
MENTS IN WINTERTIME STORMS OVER 
THE SIERRA NEVADA, 

Electronic Techniques, Inc., Fort Collins, CO. 

For primary bibliographic entry see Field 2B. 
W89-03305 





ESTIMATE OF PRECIPITATION ENHANCE- 
MENT POTENTIAL FOR THE DUERO BASIN 
OF SPAIN, 

Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 

For primary bibliographic entry see Field 3B. 
W89-03306 


NIMBUS-7 GLOBAL CLOUD CLIMATOLOGY: 
PART I. ALGORITHMS AND VALIDATION, 
National Environmental Satellite, Data, and Infor- 
mation Service, Washington, DC. 

For primary bibliographic entry see Field 2B. 
W89-03307 


COMPARISON OF FLOW-THROUGH AND 
TOWED FLUOROMETERS FOR MEASURING 
OIL CONCENTRATIONS IN THE SEA, 

Warren Spring Lab., Stevenage (England). 

For primary bibliographic entry see Field 5A. 
W89-03329 


RATIONALE FOR THE DESIGN OF MONI- 
TORING WELL SCREENS AND FILTER 
PACKS, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
W89-03332 


7C. Evaluation, Processing and 
Publication 


ESTUARINE INVERTEBRATES AND FISH: 
SAMPLING DESIGN AND CONSTRAINTS 
FOR LONG-TERM MEASUREMENTS OF 
POPULATION DYNAMICS, 
Smithsonian Environmental 
Edgewater, MD. 

For primary bibliographic entry see Field 2L. 
W89-02327 


Research Center, 


DEVELOPMENT, MANAGEMENT, AND 
ANALYSIS OF A LONG-TERM ECOLOGICAL 
RESEARCH INFORMATION BASE: EXAMPLE 
FOR MARINE MACROBENTHOS, 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
For primary bibliographic entry see Field 10D. 
W89-02329 


MONITORING AND QUALITY ASSURANCE 
PROCEDURES FOR THE STUDY OF REMOTE 
WATERSHED ECOSYSTEMS, 

Michigan Technological Univ., Houghton. Dept. 
of Biological Sciences. 

For primary bibliographic entry see Field 5A. 
W89-02330 


TRANSITION FROM  GROUND-WATER 
MINING TO INDUCED RECHARGE IN GEN- 
ERALIZED HYDROGEOLOGIC SYSTEMS, 
Leggette, Brashears and Graham, Inc., Albuquer- 
que, NM. 

For primary bibliographic entry see Field 4B. 
W89-02337 


SIMULATING UNDERGROUND MINES IN A 
REGIONAL MODEL, 

Schreuder and Davis, Inc., Tampa, FL. 

For primary bibliographic entry see Field 4C. 
W89-02339 


MODELING THE RESPONSE OF LAKE-AQUI- 
FER SYSTEMS TO ACID PRECIPITATION, 
New Mexico Inst. of Mining and Technology, 
Socorro. Dept. of Geoscience. 

For primary bibliographic entry see Field 5C. 
W89-02341 


MODELING OF POLYCHLORINATED BI- 
PHENYLS IN VADOSE ZONE, 
Weston (Roy F.), Inc., West Chester, PA. 
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For primary bibliographic entry see Field 5B. 
W89-02353 


INTERNATIONAL LEGEND FOR HYDRO- 
GEOLOGICAL MAPS: PRINCIPLES AND AP- 
PLICATION, 

Bundesanstalt fuer Geowissenschaften und Roh- 
stoffe, Hanover (Germany, F.R.). 

For primary bibliographic entry see Field 7B. 
W89-02386 


NUMERICAL MODEL FOR THE COMPUTA- 


ENED SURFACES, PART II: USER’S GUIDE 
AND CODE LISTING, 

Joint Inst. for the Study of the Atmosphere and 
Ocean, Seattle, WA. 

For primary bibliographic entry see Field 2H. 
W89-02414 


EXTERNAL QUALITY-ASSURANCE RESULTS 
FOR THE NATIONAL ATMOSPHERIC DEPO- 
SITION PROGRAM AND NATIONAL TRENDS 
NETWORK DURING 1986, 

Geological Survey, Denver, CO. Water Resources 


iv. 

R. B. See, L. J. Schroder, and T. C. Willoughby. 
Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 88-4007, 1988. 15p, 8 tab, 18 ref. 


Descriptors: *Quality assurance, *Water analysis, 
*Chemical analysis, *Acid rain, Laboratories, 
Rainfall, Chemistry of precipitation, Precipitation. 


During 1986, the U.S. Geological Survey operated 
three programs to provide external quality-assur- 
ance monitoring of the National Atmospheric Dep- 
osition Program and National Trends Network. 
An intersite-comparison program was used to 
assess the accuracy of onsite pH and specific- 
conductance determinations at quarterly intervals. 
The blind-audit program was used to assess the 
effect of routine sample handling on the precision 
and bias of program and network wet-deposition 
data. Analytical results from four laboratories, 
which routinely analyze wet-deposition samples, 
were examined to determine if differences existed 
between laboratory analytical results and to pro- 
vide estimates of the analytical precision of each 
laboratory. An average of 78 and 89 percent of the 
site operators participating in the intersite-compari- 
son met the network goals for pH and specific 
conductance. A comparison of analytical values 
versus actual values for samples submitted as 

of the blind-audit program indicated that analytical 
values were slightly but significantly (a = 0.01) 
larger than actual values for pH, magnesium, 
sodium, and sulfate; analytical values for specific 
conductance were slightly less than actual values. 
The decreased precision in the analyses of blind- 
audit samples when compared to interlaboratory 
studies indicates that a large amount of uncertainty 
in network deposition data may be a result of 
routine field operations. The results of the interla- 
boratory comparison study indicated that the mag- 
nitude of the difference between laboratory analy- 
ses was small for all analytes. Analyses of deion- 
ized, distilled water blanks by participating labora- 
tories indicated that the laboratories had difficulty 
measuring analyte concentrations near their report- 
ed detection limits. (USGS) 

W89-02463 


SELECTED LITERATURE ON WATER ca 
SOURCES INVESTIGATIONS _ IN 
JERSEY BY THE U.S. GEOLOGICAL SURVEY, 
THROUGH 1986, 

Geological Survey, Trenton, NJ. Water Resources 
Div. 

For primary bibliographic entry see Field 10C. 
W89-02466 


WATER RESOURCES PUBLICATIONS OF 
THE U.S. GEOLOGICAL SURVEY, FOR TEN- 
NESSEE, 1906-1987, 

Geological Survey, Nashville, TN. Water Re- 
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sources Div. 
For primary bibliographic entry see Field 10C. 
W89-02467 


GROUNDWATER LEVELS IN WYOMING, 
1978 THROUGH SEPTEMBER 1987, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

For primary bibliographic entry see Field 4B. 
W89-02468 


WATER RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN MISSOURI, 
FISCAL YEAR 1987, 

Geological Survey, Rolla, MO. Water Resources 


Div. 
For primary bibliographic entry see Field 9C. 
W89-02470 


PROCEEDINGS, SEVENTEENTH MISSISSIP- 
PI WATER RESOURCES CONFERENCE, 25-26 
MARCH, 1987, JACKSON, MISSISSIPPI. 
Mississippi State Univ., Mississippi State. Water 
Resources Research Inst. 

For primary bibliographic entry see Field 6B. 
W89-02476 


COMPARISON OF CONCEPTUALLY BASED 
AND REGRESSION  RAINFALL-RUNOFF 


MODELS, DENVER METROPOLITAN AREA, 
COLORADO, AND POTENTIAL APPLICA- 
TIONS IN URBAN AREAS, 

—- Survey, Denver, CO. Water Resources 


For, primary bibliographic entry see Field 4C. 
W89-02483 


ASSESSMENT OF WATER QUALITY AND 
FACTORS AFFECTING DISSOLVED OXYGEN 
IN THE SANGAMON RIVER, DECATUR TO 
RIVERTON, ILLINOIS, SUMMER 1982, 
Geological Survey, Urbana, IL. Water Resources 
Di 


Vv. 
For primary bibliographic entry see Field 5B. 
W89-02486 


WATER RESOURCES OF WALWORTH 
COUNTY, SOUTH DAKOTA, 

Geological Survey, Huron, SD. Water Resources 
Div. 

For pod bibliographic entry see Field 2F. 
Wws89-02 


GROUNDWATER RESOURCES OF RUSK 
COUNTY, TEXAS, 

Geological Survey, Austin, TX. Water Resources 
Div. 


For primary bibliographic entry see Field 2F. 
W89-02491 


STATISTICAL ANALYSES OF FLOOD FRE- 
QUENCY, LOW-FLOW FREQUENCY AND 
FLOW DURATION OF STREAMS IN THE 
PHILADELPHIA AREA, PENNSYLVANIA, 
Geological Survey, Harrisburg, PA. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-02492 


HISTORY OF ANNUAL STREAMFLOWS 
FROM THE 21 WATER RESOURCES RE- 
GIONS IN THE UNITED STATES AND 
PUERTO RICO, 1951-83, 
Geological Survey, Madison, WI. Water Re- 
sources Div. 

D. J. Graczyk, W. R. Krug, and W. A. Gebert. 
Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 86-128, 1986. 
30p, 9 fig, 25 tab, 3 ref. 


Descriptors: *United States, *Puerto Rico, 
*Runoff, *Gaging stations, *Streamflow, Annual 
runoff, Data collections. 
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Annual streamflows from the 21 water resources 
regions in the United States and Puerto Rico were 
culated for the period 1951-83. The total stream- 
flow discharging to the oceans from the conter- 
minous United States during this period averaged, 
1,270 billion gallons per day. The outflow from the 
Lower Mississippi Water Resources Region (08), 
which drains 41 percent of the land area of the 
conterminous United States, contributes 34 percent 
of the total streamflow to the oceans, which is the 
most of any region. (USGS) 
W89-02493 


DISCHARGE RATINGS FOR CONTROL 
STRUCTURES AT MCHENRY DAM ON THE 
FOX RIVER, ILLINOIS, 

Geological Survey, De Kalb, IL. Water Resources 


iv. 
For primary bibliographic entry see Field 7B. 
W89-02494 


GROUNDWATER DATA FOR MICHIGAN- 
986 


1 > 

Geological Survey, Lansing, MI. Water Resources 
Div. 

G. C. Huffman. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-87, 1988. 
52p, 5 fig, 3 tab, 115 ref. 


Descriptors: *Groundwater, *Hydrologic data, 
*Groundwater hydrographs, *Michigan, Water 
levels, Water use, Water quality, Data collections. 


Water levels, location, depths, and aquifers tapped 
are given for 112 observation wells in Michigan for 
1986. Tabulated data include extremes of water 
levels for 1986 and for the period of record, pump- 
age of most major groundwater users in the State, 
and water quality data from selected wells. 
(USGS) 

W89-02495 


RECORDS OF WELLS, DRILLERS’ LOGS, 
WATER LEVEL MEASUREMENTS, AND 
CHEMICAL ANALYSES OF GROUNDWATER 
IN HARRIS AND GALVESTON COUNTIES, 
TEXAS 1980-84, 

Geological Survey, Houston, TX. Water Re- 
sources Div. 

J. F. Williams, L. S. Coplin, C. E. Ranzau, W. B. 
Lind, and C. W. Bonnet. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-38, 1987. 
245p, 2 fig, 8 tab, 11 ref. 


Descriptors: *Groundwater data, *Subsidence, 
*Drillers logs, *Water levels, *Chemical analyses, 
*Texas, Groundwater. 


Information on major new water wells in Harris 
and Galveston Counties, Texas, was compiled by 
the U.S. Geological Survey from 1980 to 1984. 
This report presents the results of the hydrologic 
data collection on new large-capacity and other 
selected wells, including well location and comple- 
tion data, driller’s logs of the strata penetrated, 
water levels, and chemical quality of the produced 
water. These water-well data are supplementary to 
similar data on older wells in these counties and to 
descriptive evaluations of the groundwater re- 
sources which have been published previously. 
(USGS) 

W89-02497 


HYDROLOGIC AND GEOLOGIC DATA FOR 

THE EDWARDS AQUIFER RECHARGE ZONE 

NEAR GEORGETOWN, WILLIAMSON 

COUNTY, TEXAS, 1986-87, 

aaa Survey, Austin, TX. Water Resources 
iV. 

For primary bibliographic entry see Field 2F. 

W89-02499 


METHOD FOR  DELINEATING FLOOD- 
PRONE AREAS IN THE GREAT BASIN OF 
NEVADA AND ADJACENT STATES, 

Geological Survey, Carson City, NV. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2E. 
W89-02500 


POTENTIOMETRIC SURFACE OF THE 
UPPER FLORIDAN AQUIFER IN THE ST. 
JOHNS RIVER WATER MANAGEMENT DIS- 
TRICT AND VICINITY, FLORIDA, SEPTEM- 
BER 1987, 

Geological Survey, Orlando, FL. Water Resources 
Div. 

L. A. Bradner. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-688, 1987. 
1 sheet (map). 


Descriptors: *Maps, *Potentiometric surface, 
*Groundwater, *Geohydrology, *Florida, *Flori- 
dan aquifer, Hydrologic aspects, Aquifers, St. 
Johns River. 


This map shows the potentiometric surface of the 
Upper Floridan aquifer in the St. Johns River 
Water Management District and vicinity for Sep- 
tember 1987. The Upper Floridan aquifer is the 
principal source of potable water in the area. 
Water level measurements were made on approxi- 
mately 1,000 wells and on several springs. The 
potentiometric surface is shown mostly by 5-foot 
contour intervals. The potentiometric surface 
ranged from 129 feet above sea level in Polk 
County to 77 feet below sea level in Nassau 
County. Water levels in most key wells ranged 
from 0 to 10 feet below in May 1987 levels in 
response to the lack of recharge from rainfall and 
an attendant increase in pumpage. Declines of 
about 0 to 3 feet from May 1987 levels were 
common in most areas of the district. However, 
the largest declines from May 1987 levels, as much 
as 7 to 10 feet, were mostly in well fields along the 
coastline. Many levels in the district were equal to 
or lower than the average levels of September 
1986. (USGS) 

W89-02503 


DOCUMENTATION FOR A DIGITAL COM- 
PUTER MODEL OF NUTRIENT AND DIS- 
SOLVED-OXYGEN TRANSPORT IN THE 
TRUCKEE RIVER AND TRUCKEE CANAL 
DOWNSTREAM FROM RENO, NEVADA, 
Geological Survey, Carson City, NV. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-02504 


RECORDS OF WELLS AND CHEMICAL 

ANALYSES OF GROUNDWATER IN HAND 

AND HYDE COUNTIES SOUTH DAKOTA, 

Se Survey, Huron, SD. Water Resources 
iv. 

For primary bibliographic entry see Field 2F. 

W89-02505 


DATA ON THE DISTRIBUTION AND ABUN- 

DANCE OF SUBMERSED AQUATIC VEGETA- 

TION IN THE TIDAL POTOMAC RIVER AND 

ESTUARY, MARYLAND, VIRGINIA, AND THE 

DISTRICT OF COLUMBIA, 1986, 

— Survey, Reston, VA. Water Resources 
iv. 

N. B. Rybicki, R. T. Anderson, J. M. Shapiro, K. 

L. Johnson, and C. L. Schulman. 

Available from OFSS, USGS, Box 25425, Denver, 

CO 80225. USGS Open-File Report 87-575, 1987. 

82p, 6 fig, 36 tab, 17 ref. 


Descriptors: *Submersed aquatic vegetation, 
*Water quality, *Submerged plants, *Aquatic 
plants, Biomass, Macrophytes, Potomac River, 
Maryland, Virginia, Washington D.C., District of 
Columbia. 


This report summarizes data on the distribution 
and abundance of submersed aquatic vegetation 
collected in the tidal Potomac River and Estuary 
during 1986. Plant species were identified and dry 
weight determined for selected sites sampled in 
spring and fall. The percentage of each plant spe- 
cies was determined in areas of high plant density 
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in the fall. Water quality characteristics measured 
include temperature, specific conductance, dis- 
solved oxygen, pH, and transparency as indicated 
by Secchi depth. Maps were made of the distribu- 
tion of submersed aquatic vegetation based on tran- 
sect samples and a complete shoreline survey. 
(USGS) 

W89-02511 


DRAINAGE AREAS IN THE JAMES RIVER 
BASIN IN EASTERN SOUTH DAKOTA, 
Geological Survey, Huron, SD. Water Resources 
Div. 

R. D. Benson, M. E. Freese, F. D. Amundson, and 
V. J. Wipf. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Map Report 87-572, 
1987. 1 sheet (map), 1 fig. 


Descriptors: *Surface water, *Drainage areas, 
*South Dakota, *James River Basin, *Maps. 


The James River of eastern South Dakota contains 
an important surface-water supply for the agricul- 
tural economy within the basin. Proposed water- 
resource development has prompted numerous hy- 
drologic studies of the James River. To aid in 
planning for future development, the map delin- 
eates all named stream basins, and all unnamed 
basins larger than 10 square miles within the James 
River basin South Dakota and lists by stream name 
and area of each basin. Stream drainage basins 
were delineated by visual interpretation of contour 
information of U.S. Geological Survey seven and 
one-half minute topographic maps. Two tables list 
areas of drainage basins, reaches, and noncontri- 
buting areas and drainage areas above gaging sta- 
tions. (USGS) 

W89-02515 


GROUNDWATER FLOW IN THE NAVAJO 
SANDSTONE IN PARTS OF EMERY, GRAND, 
CARBON, WAYNE, GARFIELD, AND KANE 
COUNTIES, SOUTHEAST UTAH, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-02521 


GROUNDWATER LEVELS IN THE ALLUVIAL 
AQUIFER IN EASTERN ARKANSAS, 1986, 
Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-02522 


GROUNDWATER LEVELS IN WYOMING, 
1976 THROUGH 1985, 

Geological Survey, Cheyenne, WY. Water Re- 
sources Div. 

H. I. Kennedy, and C. B. Oberender. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-456, 1987. 
122p, 16 fig, 9 ref. 


Descriptors: *Hydrographs, *Groundwater, *Ob- 
servation wells, *Wyoming, *Hydrologic data, 
Water level recorders. 


Groundwater levels are measured periodically in a 
network of 84 observation wells in Wyoming, 
mostly in areas where groundwater is used in large 
quantities for irrigation or municipal purposes. The 
program is conducted by the U.S. Geological 
Survey in cooperation with the Wyoming State 
Engineer and the Wyoming Economic Develop- 
ment and Stabilization Board. This report contains 
hydrographs for 84 observation wells showing 
water-level fluctuations from 1976 through 1985. 
Also included in the report are maps showing 
locations of observation wells and tables listing 
well depths, use of water, geologic source, records 
available, and highest and lowest water levels for 
the period of record. (USGS) 

W89-02525 





MAP SHOWING GROUNDWATER LEVELS IN 
ANCHORAGE, ALASKA, 1985, 

Geological Survey, Anchorage, AK. Water Re- 
sources Div. 

R. L. Glass. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report (map report) 
87-546, 1987. 2 sheets, 21 fig, 2 tab, 6 ref. 


Descriptors: *Water levels, *Maps, *Hydrographs, 
*Observation wells, *Alaska, Aquifers, Ground- 
water conditions, Well data, Anchorage. 


Water-level data collected during 1985 for 146 
Anchorage wells deeper than 40 feet are presented. 
Hydrographs of water levels in 20 wells for the 
period 1970 through 1985 are also given. The 
report describes groundwater conditions and sea- 
sonal fluctuations in water levels, and includes 
pumpage figures and well-construction data. 
SGS 


W89-02526 


SELECTED WATER-QUALITY DATA FOR 
THE MURTAUGH LAKE AREA, SOUTH CEN- 
TRAL IDAHO, JUNE 1987 

Geological Survey, Boise, "ID. Water Resources 
Div. 

D. J. Parliman, and H. W. Young. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report (map) 87-466, 
1987. 1 sheet, 3 fig, 2 tab, 2 ref. 


Descriptors: *Maps, *Water quality, *Nitrogen 
compounds, *Groundwater pollution, *Chlorides, 
*Groundwater contamination, Drinking water, 
Groundwater level, Nitrate, Idaho, Snake River, 
Plain, Murtaugh Lake. 


This report presents June 1987 water-quality data, 
principally dissolved chloride and dissolved nitrite 
plus nitrate (as nitrogen), for water samples from 
45 wells in the Murtaugh Lake area, south-central 
Idaho. Chloride concentrations ranged from 23 to 
320 milligrams per liter; the median concentration 
was 70 milligrams per liter. Nitrogen concentra- 
tions ranged from less than 0.1 to 11.0 milligrams 
per liter; the median concentration was 3.7 milli- 
grams per liter. Chloride concentrations in 6 sam- 
ples and nitrogen concentrations in 3 samples 
equaled or exceeded the U.S. Environmental Pro- 
tection Agency public drinking-water limits of 250 
and 10 milligrams per liter, respectively. (USGS) 
W89-02530 


SELECTED HYDROGEOLOGIC DATA FOR 
THE SOUTHWEST GLENDIVE PRELIMI- 
NARY LOGICAL MINING UNIT AND ADJA- 
CENT AREAS, DAWSON COUNTY, MON- 
TANA, 

Geological Survey, Honolulu, HI. Water Re- 
sources Div. 

R. S. Roberts. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-390, 1987. 
34p, 9 fig, 5 tab, 10 ref. 


Descriptors: *Data collections, *Hydrologic data, 
*Montana, *Geohydrology, Dawson County. 


Hydrogeologic data were collected from a coal 
area in Dawson County, Montana, to provide a 
basis for identifying and characterizing the ground- 
water resources. Inventory records for 72 domes- 
tic, stock, irrigation, unused, and observation wells 
are tabulated in the report; the data were collected 
principally from 1977 through 1981. The location 
of each well is shown on a map. Natural-gamma 
geophysical logs, and water level measurements 
are also included for selection wells. Twenty-six 
analyses of groundwater identify the chemical-con- 
stituent concentrations and physical properties of 
water from sampled wells. (USGS) 

W89-02531 


POTENTIOMETRIC SURFACE OF THE IN- 

TERMEDIATE AQUIFER SYSTEM, WEST- 

CENTRAL FLORIDA, SEPTEMBER 1986, 

ee Survey, Tampa, FL. Water Resources 
iv. 
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B. R. Lewelling. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-35, 1987. 1 
sheet (map), 4 fig, 2 ref. 


Descriptors: *Potentiometric surface, *Hydrogeo- 
logy, *Florida, Groundwater flow, Hydrology, 
Data collections, Hydrologic data. 


A September 1986 potentiometric-surface map of 
the intermediate aquifer system in west-central 
Florida depicts water levels for the annual high 
water-level period. Hydro; gna show seasonal 
and annual changes related to pumpage and re- 
charge range from zero to 30 feet or more in some 
years. September 1986 water levels averaged about 
10 feet higher than May 1986 levels. Between 
September 1985 and September 1986, the water- 
level rise averaged about 2 feet. (USGS) 
W89-02532 


DATA ON GROUNDWATER QUALITY FOR 
THE MILLETT 1 DEGREE X 2 DEGREE 
QUADRANGLE, CENTRAL NEVADA, 
Geological Survey, Carson City, NV. Water Re- 
sources Div. 

A. H. Welch, and R. P. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-648A, 
1986. Ip, 3 fig, 1 tab, 6 ref. 


Descriptors: *Water quality data, *Groundwater, 
*Nevada, *Maps, Data collections. 


Water quality data for groundwater were compiled 
for the Millett 1 degree x 2 i) a le 
which covers a portion of central Nev: - 
cal characteristics of the water are shown on a map 
(at a scale of 1:250,000) and on trilinear diagrams 
for the major ions. The data for the area are also 
eae: in a table. (USGS) 
89-02533 


DATA ON GROUNDWATER QUALITY FOR 
THE ELKO 1 DEGREE X 2 DEGREE QUAD- 
RANGLE, EASTERN NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

A. H. Welch, and R. P. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-648B, 1986. 
Ip, 1 fig, 1 tab, 4 ref. 


Descriptors: *Water quality data, *Groundwater, 
*Nevada, *Maps, Data collections. 


Water quality data for groundwater were compiled 
for the Elko 1 degree x 2 degree quadrangle which 
covers a portion of Eastern Nevada. Chemical 
characteristics of the water are shown on a map (at 
a scale of 1:250,000) and on trilinear diagrams for 
the major ions. The data for the area are also 
amy ty in a table. (USGS) 


DATA ON GROUNDWATER QUALITY FOR 
THE ELY 1 DEGREE X 2 DEGREE QUADRAN- 
GLE, EASTERN NEVAD. 


A, 
Geological Survey, Carson City, NV. Water Re- 
sources Div. 
A. H. Welch, and R. P. Williams. 
Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-648C, 1986. 
Ip, 1 fig, 1 tab, 7 ref. 


Descriptors: *Water quality data, *Groundwater, 
*Nevada, *Maps, Data collections. 


Water quality data for groundwater were compiled 
for the Ely 1 degree x 2 degree quadrangle which 
covers a portion of eastern Nevada. Chemical 
characteristics of the water are shown on a map (at 
a scale of 1:250,000) and on trilinear diagrams for 
the major ions. The data for the area are also 
presented in a table. (USGS) 

W89-02535 


DATA ON GROUNDWATER QUALITY FOR 
THE LUND 1 DEGREE X 2 DEGREE QUAD- 
RANGLE, EASTERN NEVADA, 


187 


Geological Survey, Carson City, NV. Water Re- 
sources Div. 

A. H. Welch, and R. P. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-648D, 
1986. Ip, 1 fig, 1 tab, 6 ref. 


Descriptors: *Water quality data, *Groundwater, 
*Nevada, *Maps, Data collections. 


Water oy us ‘Yr for -y ye ~ were compiled 
for the L 1 degree x 2 degree quadrangle 
which ren a portion of eastern Nevada. Chemi- 
cal characteristics of the water are shown on a map 
(at a scale of 1:250,000) and on trilinear diagrams 
for the major ions. The data for the area are also 
presented in a table. (USGS) 

W89-02536 


DATA ON GROUNDWATER QUALITY FOR 
THE MCDERMITT ONE 


NEVAD 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

A. H. Welch, and R. P. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-648E, 1987. 
Ip, 3 fig, 1 tab, 9 ref. 


Descriptors: *Groundwater, *Nevada, *Ground- 
—= quality, *Maps, Data collections, Water 
quality. 


Water quality data for groundwater were compiled 
for the McDermitt 1 degree x 2 degree quadrangle 
which covers a portion of northern Nevada. 
ical characteristics of the water are shown on 
a map (at a scale of 1:250,000) and on trilinear 
diagrams for the major ions. The data for the area 
are also presented in a table. (USGS) 
W89-02537 


DATA ON GROUNDWATER QUALITY FOR 
THE LOVELOCK ONE DEGREE X TWO 
DEGREE 

NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

A. H. Welch, and R. P. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-648F, 1987. 
Ip, 3 fig, 1 tab, 9 ref. 


Descriptors: *Groundwater, *Nevada, *Ground- 
water quality, *Maps, Data collections, Water 
quality. 


Water quality data for groundwater has been com- 
piled for the Lovelock 1 degree x 2 degree quad- 
rangle which covers a portion of western Nevada. 
Chemical characteristics of the water are shown on 
a map (at a scale of 1:250,000) and on trilinear 
diagrams for the major ions. The data for the area 
are also presented in a table. (USGS) 

W89-02538 


DATA ON GROUNDWATER QUALITY FOR 
THE WINNEMUCCA ONE DEGREE X TWO 
DEGREE QUADRANGLE, CENTRAL 
NEVADA, 


Geological Survey, Carson City, NV. Water Re- 
sources Div. 

A. H. Welch, and R. P. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-648G, 
1987. Ip, 3 fig, 1 tab, 9 ref. 


Descriptors: *Groundwater, *Nevada, *Ground- 
water quality, *Maps, Data collections. 


Water quality data for groundwater has been com- 
piled for the Winnemucca 1 degree x 2 degree 
quadrangle which covers a portion of central 
Nevada. Chemical characteristics of the water are 
shown on a map (at a scale of 1:250,000) and on 
trilinear diagrams for the major ions. The data for 
the area are also presented in a table. (USGS) 
W89-02539 
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DATA ON GROUNDWATER QUALITY FOR 
THE RENO ONE DEGREE X TWO DEGREE 
QUADRANGLE, WESTERN NEVADA, 
Geological Survey, Carson City, NV. Water Re- 
sources Div. 

A. H. Welch, and R. P. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-648H, 
1987. ip, 3 fig, 1 tab, 20 ref. 


Descriptors: *Groundwater, *Nevada, *Ground- 
water quality, *Maps, Data collections, Water 
quality. 


Water quality data for groundwater has been com- 
piled for the Reno 1 degree x 2 degree quadrangle 
which covers a portion of western Nevada. Chemi- 
cal characteristics of the water are shown on a map 
(at a scale of 1:250,000) and on trilinear diagrams 
for the major ions. The data for the area is also 
ene in a table. (USGS) 
89-02540 


DATA ON GROUNDWATER QUALITY FOR 
THE WALKER LAKE ONE DEGREE X TWO 
DEGREE QUADRANGLE, WESTERN NEVADA 
AND EASTERN CALIFORNIA, 

Geological Survey, Helena, MT. Water Resources 
Di 


iv. 

A. H. Welch, and R. P. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS -File Report 85-6481, 1987. 
Ip, 3 fig, 1 tab, 12 ref. 


Descriptors: *Groundwater, *Nevada, *Ground- 
water quality, *Maps, *California, Water quality, 
Data collections. 


Water quality data for groundwater has been com- 
piled for the Walker Lake 1 degree x 2 degree 
quadrangle which covers a portion of western 
Nevada and eastern California. Chemical charac- 
teristics of the water are shown on a map (at a 
scale of 1:250,000) and on trilinear diagrams for the 
major ions. The data for the area are also presented 
in a table. (USGS) 

W89-02541 


DATA ON GROUNDWATER QUALITY FOR 
THE TONOPAH ONE DEGREE X TWO 
DEGREE QUADRANGLE, CENTRAL 
NEVADA, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

A. H. Welch, and R. P. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-648J, 1987. 
Ip, 3 fig, 1 tab, 7 ref. 


Descriptors: *Groundwater, *Nevada, *Ground- 
water quality, *Maps, Data collections, Water 
quality. 


Water quality data for groundwater has been com- 
piled for the Tonopah 1 degree x 2 degree quad- 
rangle which covers a portion of central Nevada. 
Chemical characteristics of water are shown on a 
map (at a scale of 1:250,000) and on trilinear dia- 
grams for the major ions. The data for the area are 
also presented in a table. (USGS) 

W89-02542 


DATA ON GROUNDWATER QUALITY FOR 
THE WESTERN NEVADA PART OF THE 
GOLDFIELD ONE DEGREE X TWO DEGREE 
QUADRANGLE, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

A. H. Welch, and R. P. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-648K, 
1987. ip, 3 fig, 1 tab, 8 ref. 


Descriptors: *Groundwater, *Nevada, *Ground- 
water quality, *Maps, Water quality, Data collec- 
tions. 


Water quality data for groundwater has been com- 
piled for the Goldfield 1 degree x 2 degree quad- 
rangle which covers a portion of western Nevada. 


Chemical characteristics of the water are shown on 
a map (at a scale of 1:250,000) and on trilinear 
diagrams for the major ions. The data for the area 
are also presented in a table. (USGS) 

W89-02543 


DATA ON GROUNDWATER QUALITY FOR 
THE CALIENTE ONE DEGREE X TWO 
DEGREE QUADRANGLE, EASTERN NEVADA, 
Geological Survey, Carson City, NV. Water Re- 
sources Div. 

A. H. Welch, and R. P. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-648L, 1987. 
Ip, 3 fig, 1 tab, 5 ref. 


Descriptors: *Groundwater, *Nevada, *Ground- 
water quality, *Maps, Water quality, Data collec- 
tions. 


Water quality data for groundwater has been com- 
piled for the Caliente 1 degree x two degree quad- 
rangle which covers a portion of eastern Nevada. 
Chemical characteristics of the water are shown on 
a map (at a scale of 1:250,000) and on trilinear 
diagrams for the major ions. The data for the area 
are also presented in a table. (USGS) 

W89-02544 


DATA ON GROUNDWATER QUALITY FOR 
THE WESTERN NEVADA PART OF THE 
DEATH VALLEY ONE DEGREE X TWO 
DEGREE QUADRANGLE, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

A. H. Welch, and R. P. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-648M, 
1987. Ip, 3 fig, 1 tab, 5 ref. 


Descriptors: *Groundwater, *Nevada, *Ground- 
water quality, *Maps, Water quality, Data collec- 
tions. 


Water quality data for groundwater has been com- 
piled for the Nevada part of the Death Valley 1 
degree x 2 degree quadrangle which covers a 
portion of western Nevada. Chemical characteris- 
tics of the water are shown on a map (at a scale of 
1:250,000) and on trilinear diagrams for the major 
ions. The data for the area are also presented in a 
table. (USGS) 

W89-02545 


DATA ON GROUNDWATER QUALITY FOR 
THE SOUTHERN NEVADA PART OF THE 
KINGMAN ONE DEGREE X TWO DEGREE 
QUADRANGLE, 

Geological Survey, Carson City, NV. Water Re- 
sources Div. 

A. H. Welch, and R. P. Williams. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-648N, 
1987. Ip, 3 fig, 1 tab, 2 ref. 


Descriptors: *Groundwater, *Nevada, *Ground- 
water quality, *Maps, Data collections, Water 
quality. 


Water quality data for groundwater were compiled 
for the Kingman 1 degree x 2 degree quadrangle 
which covers a portion of southern Nevada. 
Chemical characteristics of the water are shown on 
a map (at a scale of 1:250,000) and on trilinear 
diagrams for the major ions. The data for the area 
are also presented in a table. (USGS) 

W89-02546 


MICROCOMPUTER PROGRAM DEVELOP- 
MENT FOR ON-FARM IRRIGATION SYS- 
TEMS PLANNING, 

Idaho Univ., Moscow. Dept. of Agricultural Engi- 
neering. 

For primary bibliographic entry see Field 6A. 
W89-02550 


WATER RESOURCES INVESTIGATIONS IN 
TENNESSEE: PROGRAMS AND ACTIVITIES 


OF THE U.S. GEOLOGICAL SURVEY, 1987- 
1988. 


’ 
Geological Survey, Nashville, TN. Water Re- 
sources Div. 
F. Quinones, B. H. Balthrop, and E. G. Baker. 
Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-322, May 
1988. 66p, 3 tab. 


Descriptors: *Groundwater, *Surface water, 
*Water quality, *Suspended sediments, *Water 
use, *Flood frequency, *Tennessee, *Hydrologic 
data, Data collections. 


This report contains a summation of 44 projects 
which were active in the Tennessee District during 
1987 and 1988. Given in each summary is the name 
of the project chief, the objective of the project, 
the progress or results of the study to date, and the 
name of the cooperator. Hydrologic data are the 
backbone of the investigations conducted by the 
U.S Geological Survey (USGS). The basic data 
programs conducted by the Tennessee District 
provide streamflow, quality of water, and ground- 
water levels information essential to the assessment 
and management of the State’s water resources. 
Long-term streamflow, quality of water, and 
groundwater levels network are operated as part of 
the Hydrologic Data Section. Field operations are 
about equally divided among field offices in Mem- 
phis, Nashville, and Knoxville. A staff of about 40 
engineers, hydrologists, and hydrologic technicians 
labor in the operation of the long-term network as 
well as short-term efforts in support of areal inves- 
tigations. The data collected as part of the net- 
works are published in the series of annual data 
reports. (USGS) 

W89-02559 


WATER QUALITY DATA (JULY 1986 
THROUGH SEPTEMBER 1987) AND STATIS- 
TICAL SUMMARIES (MARCH 1985 
THROUGH SEPTEMBER 1987) FOR THE 
CLARK FORK AND SELECTED TRIBUTARIES 
FROM DEER LODGE TO MISSOULA, MON- 
TAN 

Geological Survey, Helena, MT. Water Resources 
Div. 

For primary bibliographic entry see Field SB. 
W89-02566 


ELECTED HYDROLOGIC DATA FOR PAH- 
VANT VALLEY AND ADJACENT AREAS, MIL- 
LARD COUNTY, UTAH, 1987, 

Geological Survey, Denver, CO. 

S. A. Thiros. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-195. June 
1988. 151p, 1 plate, 1 fig, 9 tab, 5 ref. 


Descriptors: *Utah, *Pahvant Valley, *Ground- 
water data, *Well data, Water levels, Discharge, 
Well logs, Water quality, Spring data, Data collec- 
tions. 


This report contains hydrologic data collected in 
Pahvant Valley and adjacent areas from 1909 to 
1987. The area is located in west-central Utah, 
within the basin and Range physiographic prov- 
ince, and includes about 1,600 square miles. The 
report contains information about wells including 
well completions, drillers’ logs, water levels, flow- 
ing-well discharges, and chemical quality. It also 
includes spring and surface-water site data. 
(USGS) 

W89-02569 


HYDROLOGIC DATA FOR COMPUTATION 


RS 
MOUNT ST. HELENS, WASHINGTON, 1980-84. 
Geological Survey, Vancouver, WA. Water Re- 
sources Div. 
D. Childers, S. E. Hammond, and W. P. Johnson. 
Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-548, 1988. 
117p, 3 fig, 17 tab, 6 ref. 





Descriptors: *Mt. St. Helens, *Washington, *Flu- 
vial sediments, *Sediment transport, *Sediment 
load, *Bed load, *Flood peaks, Sediment-carrying 
capacity, Suspended sediments, Hydraulic geome- 
try, Fluid mechanics, Peak loads, Hydrology, Data 
collections, Volcanoes. 


Immediately after the devastating May 18, 1980, 
eruption of Mount St. Helens, a program was 
initiated by the U.S. Geological Survey to study 
the streamflow and sediment characteristics of 
streams impacted by the eruption. Some of the data 
gathered in that program are presented in this 
report. Data are presented for two key sites in the 
Toutle River basin: North Fork Toutle River near 
Kid Valley, and Toutle a at Tower Road, near 
Silver Lake. The es of data presented are ap- 
propriate for use with sediment transport formulas; 
however, the data are also intended for use in a 
wide variety of additional applications. The data 
presented in this report are unique because they 
delineate flow conditions possessing great potential 
fo sediment transport. The data define unusually 
high suspended-sediment concentration. Data de- 
fining iain peak discharge, suspended-sedi- 
ment, and bed-material characteristics are present- 
ed. (USGS) 

W89-02571 


SELECTED GROUNDWATER INFORMATION 
FOR THE COLUMBIA PLATEAU REGIONAL 
AQUIFER SYSTEM, WASHINGTON AND 
OREGON, 1982-1985: VOLUME I, GEOHYDRO- 
LOGY, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

R. C. Lane. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-182, 1988. 
236p , 2 fig, 1 tab, 13 ref. 


Descriptors: *Geohydrology, *Well data, *Colum- 
bia Plateau, *Washington, *Oregon, *Groundwat- 
er data, Hydrologic data, Data collections, Geohy- 
drologic boundaries, Regional Aquifer-System 
Analysis Program (RASA 


This data report presents groundwater information 
collected and analyzed as part of the U.S. Geologi- 
cal Survey’s Columbia Plateau Regional Aquifer 
System Analysis study. The information was gath- 
ered from July 1982 through September 1985 in 
the part of the aquifer system in central and eastern 
Washington, and north-central and eastern 
Oregon. The report consists of three volumes: 
volume I, geohydrology; volume II, water levels; 
and volume III, groundwater quality. (See also 
W89-02573) (USGS) 

W89-02572 


SELECTED GROUNDWATER INFORMATION 
FOR THE COLUMBIA PLATEAU REGIONAL 
AQUIFER SYSTEM, WASHINGTON AND 
OREGON, 1982-1985: VOLUME II, WATER 
LEVELS, 

Geological Survey, Tacoma, WA. Water Re- 
sources Div. 

R. C. Lane. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-183, 1988. 
136p, 2 fig, 1 tab, 13 ref. 


Descriptors: *Water level, *Groundwater data, 
*Groundwater level, *Well data, *Columbia Pla- 
teau, *Washington, *Oregon, Hydrologic data, 
Data collections, Regional Aquifer-System Analy- 
sis Program (RASA). 


This data report presents groundwater information 
collected and analyzed as part of the U.S. Geologi- 
cal Survey’s Columbia Plateau Regional Aquifer 
System Analysis study. The information was gath- 
ered from July 1982 through September 1985 in 
the part of the aquifer system in central and eastern 
Washington, and north-central and _ eastern 
Oregon. The report consists of three volumes: 
volume I, geohydrology; volume II, water levels; 
and volume III, groundwater quality. (See also 
W89-02572) (USGS) 

W89-02573 
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GENERALIZED POTENTIOMETRIC SUR- 
FACE OF THE SPARTA-MEMPHIS AQUIFER, 
EASTERN ARKANSAS, SPRING 1980, 
Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

D. J. Ackerman. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 87-4282, 1987. 1 sheet, 3 fig, 16 ref. 


Descriptors: *Maps, *Potentiometric level, 
*Groundwater level, *Arkansas, Groundwater, 
Sparta Sand, Memphis Sand, Sparta-Memphis aq- 
uifer, Water level. 


A map shows generalized contours of the altitude 
of water levels for wells completed in the Sparta- 
Memphis aquifer in eastern Arkansas. Most water- 
level measurements used in constructing the map 
were from the spring of 1980, but supplemental 
measurements from other years indicated no long- 
term change in water levels. Hydrographs for se- 
lected wah are included to show trends and lack 
of trends in water-level changes. The aquifer in the 
Sparta Sand and Memphis Sand of Eocene age 
which consists of fine to medium sand interbedded 
with salt, clay, and lignite. The aquifer supplies 
much of the water used for industry and public 
supply for eastern Arkansas. Some irrigation users 
also obtain supplies from the aquifer. Cones of 
depression caused by pumpage for industrial and 
public supplies occur near Camden, El Dorado, 
Magnolia, Pine Buff, and West Memphis. (USGS) 
W89-02575 


U.S. GEOLOGICAL SURVEY URBAN-STORM- 
WATER DATA BASE OF CONSTITUENT 
STORM LOADS; CHARACTERISTICS OF 
RAINFALL, RUNOFF, AND ANTECEDENT 
CONDITIONS; AND BASIN CHARACTERIS- 


TICS, 
—s Survey, Denver, CO. Water Resources 


M. "7 Mustard, N. E. Driver, J. Chry, and B. G. 
Hansen. 


Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Investigations 
Report 87-4036, 1987. 328p, 4 fig, 293 tab, 17 ref. 


Descriptors: *United States, *Water liution 
sources, *Data collections, *Urban runoff, *Storm 
runoff, *Urban areas, Water quality, Land use. 


A data base which consists of constituent storm 
loads, characteristics of rainfall, runoff, and ante- 
cedent conditions, and basin characteristics meas- 
ured at most of the stations in the U.S. Geological 
Survey urban-stormwater data-collection network 
in metropolitan areas throughout the United States 
has been compiled. Tables of these constituents 
storm loads and characteristics are presented in 
this report. The data base also is available on 
magnetic tape. The data represent 1,144 storms at 
97 stations in 21 metropolitan areas. Storm loads 
for 18 constituents and 15 characteristics of rain- 
fall, runoff, and antecedent conditions are report- 
ed. Twenty-eight selected basin characteristics also 
are reported, including 11 categories of land use. 


(USGS) 
W89-02581 


WATER LEVEL MEASUREMENTS 1981-85 
AND CHEMICAL ANALYSES 1978-85, RED 
RIVER ALLUVIAL AQUIFER, RED RIVER 
VALLEY, LOUISIANA, 

Geological Survey, Alexandria, LA. Water Re- 
sources Div. 

C. W. Smoot, and J. R. Guillot. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-541, 1988. 
261p, 2 fig, 19 tab, 11 ref. 


Descriptors: *Water level, *Water quality, 
*Groundwater, *Groundwater data, *Louisiana, 
*Red River Valley, Alluvial aquifers, Observations 
wells, Data collections, Red River. 


Locks and dams under construction on the Red 
River in Louisiana will probably affect water 
levels and water quality in the Red River alluvial 
aquifer. Water levels measured in the Red River 


alluvial aquifer from January 1981 to December 
1985 document preconstruction water level fluctu- 
ations in wells in the aquifer. Chemical analyses of 
samples collected from January 1978 to December 
1985 from wells in the Red River alluvial aquifer 
document the u uality of water in the aquifer. In the 
vicinity of Lock and Dam 1, the water level meas- 
urements and water quality samples after Decem- 
ber 1983 document postconstruction. Water levels 
were measured for 404 wells, and water quality 
samples were collected from 178 wells in the aqui- 
fer. (USGS) 

W89-02582 


CALIBRATION OF A _ DISSOLVED-SOLIDS 
MODEL FOR THE YAMPA RIVER BASIN BE- 
TWEEN STEAMBOAT SPRINGS AND MAY- 
BELL, NORTHWESTERN COLORADO, 

pense go > Survey, Lakewood, CO. Water Re- 
sources Di 

For an bibliographic entry see Field 5B. 
W89-02591 


SURFACE WATER QUALITY CHARACTERIS- 
TICS IN THE UPPER NORTH FORK GUNNI- 
SON RIVER BASIN, COLORADO, 

Geological Survey, Lakewood, CO. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W89-02593 


JANUARY 1987 WATER LEVELS, AND DATA 


Geological Survey, Lawrence, KS. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W89-02594 


ANALYTICALLY-DERIVED SENSITIVITIES 
IN ONE-DIMENSIONAL MODELS OF 
SOLUTE TRANSPORT IN POROUS MEDIA, 
Geological Survey, Reston, VA. Water Resources 
Di 


Vv. 
For primary bibliographic entry see Field 5B. 
W89-02595 


COMPUTER-PROGRAM DOCUMENTATION 
OF AN INTERACTIVE-ACCOUNTING MODEL 
TO SIMULATE STREAMFLOW, WATER 
QUALITY, AND WATER-SUPPLY OPER- 
ATIONS IN A RIVER BASIN. 

Geological Survey, Denver, CO. Water Resources 
Div. 


A. Ww. Burns. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Water Resources Inv 

Report 88-4012, 1988. 241p, 20 fig, 14 ref. 


Descriptors: *Water supply, *Streamflow, *Water 
quality, *Model studies, *Computer models, River 
basins, Simulation analysis, Geochemistry, Water 
resources. 


This report describes an interactive-accounting 
model used to simulate streamflow, chemical-con- 
stituent concentrations and loads, and water-supply 
operations in a river basin. The model uses regres- 
sion equations to compute flow from incremental 
(internode) drainage areas. Conservative chemical 
constituents (typically dissolved solids) also are 
computed from ion equations. Both flow 
and water quality are accumulated down- 
— — tionally, the model simulates the water 
simplified groundwater systems of a 

pect Water users include agricultural, municipal, 
industrial, and in-stream users, and reservoir opera- 
tors. Water users list their potential water sources, 
including direct diversions, groundwater pumpage, 
interbasin imports, or reservoir releases, in the 
order in which they will be used. Direct diversions 
conform to basinwide water law priorities. The 
model is interactive, and although the input data 
exist in files, the user can modify them interactive- 
ly. A major feature of the model is its color- 
graphic-out ar options. This report includes a de- 
scription of the model, organizational charts of 
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subroutines, and examples of the graphics. Detailed 
format instructions for the input data, example files 
of input data, definitions of program variables, and 
listing of the FORTRAN source code are Attach- 
ments to the report. (USGS) 

W89-02600 


ANNUAL YIELD AND SELECTED HYDRO- 
LOGIC DATA FOR THE ARKANSAS RIVER 
BASIN COMPACT, ARKANSAS-OKLAHOMA, 
1987 WATER YEAR, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
W89-02602 


SEDIMENT-DATA SOURCES AND ESTIMAT- 
ED ANNUAL SUSPENDED-SEDIMENT 
LOADS OF RIVERS AND STREAMS IN COLO- 


RADO, 

Geological Survey, Denver, CO. Water Resources 
Div. 

For primary bibliographic entry see Field 2J. 
W89-02604 


WATER QUALITY DATA FOR ORWELL RES- 
ERVOIR AND THE OTTER TAIL RIVER NEAR 
FERGUS FALLS, MINNESOTA, 
Geological Survey, St. Paul, MN. Water Re- 
sources Div. 

For primary bibliographic entry see Field SB. 
W89-02605 


SNOW COVER, CYCLOGENESIS AND CY- 
CLONE TRAJECTORIES, 

lilinois Univ. at Urbana-Champaign. Dept. of At- 
mospheric Sciences. 

For primary bibliographic entry see Field 2C. 
W89-02607 


RELATIONSHIP BETWEEN SNOW COVER 
AND ATMOSPHERIC THERMAL AND CIRCU- 
LATION ANOMALIES, 

Nebraska Univ., Lincoln. Dept. of Geography. 
For primary bibliographic entry see Field 2C. 
W89-02608 


PROGRESSION OF REGIONAL SNOW MELT, 
Lamont-Doherty Geological Observatory, Pali- 
sades, NY. 

For primary bibliographic entry see Field 2C. 
W89-02610 


SOOT FROM ARCTIC HAZE: RADIATIVE EF- 
FECTS ON THE ARCTIC SNOWPACK, 
Washington Univ., Seattle. Dept. of Atmospheric 
Sciences. 

For primary bibliographic entry see Field 2C. 
W89-02611 


SNOW COVER RECORD IN EURASIA, 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
For primary bibliographic entry see Field 2C. 
W89-02612 


SNOW COVER IN REAL TIME MONITORING, 
National Environmental Satellite, Data, and Infor- 
mation Service, Washington, DC. Climate Analy- 
sis Center. 

For primary bibliographic entry see Field 2C. 
W89-02615 


NORTHERN HEMISPHERE SNOW AND ICE 
CHART OF NOAA/NESDIS, 

National Environmental Satellite, Data, and Infor- 
mation Service, Washington, DC. 

For primary bibliographic entry see Field 2C. 
W89-02616 


SNOW COVER DATA: STATUS AND FUTURE 
PROSPECTS, 


Cooperative Inst. for Research in Environmental 
Science, Boulder, CO. 

For primary bibliographic entry see Field 7B. 
W89-02618 


COMPARISON OF NORTHERN HEMI- 
SPHERE SNOW COVER DATA SETS, 
Maryland Univ., College Park. Dept. of Meteorol- 


ogy. 

pe Robock, and J. Scialdone. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE86-011983. 
Price codes: Al2 in paper copy; AO1 in microfiche. 
IN: Snow Watch ‘85. Glaciological Data Report 
GD-18. March 1986. p 141-160. 10 fig, 1 tab, 5 ref. 
NOAA Grant NA84AA-H-00026 and NSF Grant 
ATM-8213184. 


Descriptors: *Snow cover, *Satellite technology, 
*Remote sensing, *Meteorological data collection, 
Climatology, Maps, Charts, Comparison studies, 
Estimating. 


Four Northern Hemisphere snow cover data sets 
were compared on a weekly basis for the 25-month 
ews July 1981-July 1983. The data sets are the 
OAA (National Oceanic and Atmospheric Ad- 
ministration)/NESDIS (National Environmental 
Satellite, Data, and Information Service) Weekly 
Snow and Ice Chart, the Composite Minimum 
Brightness (CMB) Chart, the United States Weekly 
Weather and Crop Bulletin, and Air Force data. 
The NOAA/NESDIS Chart is produced through 
the use of photo-interpretation of visible satellite 
imagery and ground observations. The U.S. Crop 
Bulletin is also done manually, using only ground 
observations. The CMB Chart and the Air Force 
data are both produced using automated processes, 
the first by way of visible satellite imagery and the 
second by way of ground observations, climatolo- 
gy, satellite observations, and persistence. Since 
the NOAA/NESDIS Chart is the only standard 
and complete data set dating back to the mid- 
1960's, it is used as the basis for the study. The 
CMB and NOAA/NESDIS Chart are compared. 
The CMB frequently overestimated snow cover, 
especially the southward extent of the main Arctic 
snow boundary and areas far from the snow 
boundary which were not present on the NOAA/ 
NESDIS Chart. On numerous occasions, the out- 
line of mountain ranges was either distorted or 
totally missed by the CMB. The CMB also under- 
estimated snow cover, especially in densely popu- 
lated forested areas. Other regions underestimated 
by the CMB can be attributed to the bias factor of 
the NOAA/NESDIS Chart (the latter uses the 
latest snow cover information while the CMB is 
composited over a week). The U.S. Crop Bulletin 
agreed fairly well with the NOAA/NESDIS 
Chart east of the Rockies, but differed to the west 
due to the sparse network of ground observation 
stations. The Air Force data also overestimated 
snow cover when compared to the NOAA/ 
NESDIS Chart. (See also W89-02606) (Author’s 
abstract) 
W89-02619 


RETRIEVAL OF SNOW WATER EQUIVALENT 
FROM NIMBUS-7 SMMR DATA, 

Helsinki Univ. of Technology, Espoo (Finland). 
Dept. of Electrical Engineering. 

For primary bibliographic entry see Field 7B. 
W89-02621 


NIMBUS-7 SMMR SNOW COVER DATA, 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
A. T. C. Chang. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE86-011983. 
Price codes: A12 in paper copy; A01 in microfiche. 
IN: Snow Watch ‘85. Glaciological Data Report 
GD-18. March 1986. p 181-187. 3 fig, 13 ref. 


Descriptors: *Snow cover, *Snow pack, *Satellite 
technology, *Remote sensing, *Meteorological 
data collection, *Radiometry, Climatology, Maps, 
Microwaves. 


Snow cover maps are produced routinely by 
NOAA (National Oceanic and Atmospheric Ad- 
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ministration)/NESDIS (National Environmental 
Satellite, Data, and Information Service) and by 
USAFGWC (US. Air Force Global Weather Cen- 
tral). Studies concluded that the gross features of 
the snow cover are well represented; however, the 
fine structure of the snow boundary is greatly 
generalized. The NESDIS maps, which rely on 
data from spaceborne visible and infrared sensors, 
sometimes miss large snow fields due to persistent 
cloudiness, particularly in the fall when the snow 
areal extent is rapidly changing. Microwave radi- 
ation penetrating through clouds and snowpacks 
could provide additional information on snow 
fields. The Nimbus-7 spacecraft, launched in 1978, 
carried a 5-channel dual polarized Scanning Multi- 
channel Microwave Radiometer (SMMR). Based 
on theoretical calculations, a snow covered area 
retrieval algorithm was developed. Global snow 
cover maps for the northern hemisphere were de- 
rived from SMMR data for a 5-year period (1979- 
1983). Comparisons with NOAA/NESDIS and 
USAFGWC products were conducted to evaluate 
and assess the accuracy of SMMR derived snow 
maps. In general, these sets compared well: the 
total snow covered area derived from SMMR is 
usually about 5% less than for the other two 
products. This is because passive microwave sen- 
sors cannot detect snow less than 2.5 cm depth due 
to the fact that the emission from the underlying 
snow is not modified very much by emission or 
scattering by the snowpack for a shallow snow 
cover. (See also W89-02606) (Author’s abstract) 
W89-02622 


EFFECTS OF SNOW COVER AND TROPICAL 
FORCING ON MID-LATITUDE MONTHLY 
MEAN CIRCULATION, 

Maryland Univ., College Park. Dept. of Meteorol- 
ogy. 

For primary bibliographic entry see Field 2C. 
W89-02625 


PARAMETERIZATION OF SNOW ALBEDO 
FOR CLIMATE MODELS, 

Colorado Univ. at Boulder. Dept. of Geography. 
S. Marshall, and S. G. Warren. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE86-011983. 
Price codes: A12 in paper copy; AO1 in microfiche. 
IN: Snow Watch ‘85. Glaciological Data Report 
GD-18. March 1986. p 215-223. 6 fig, 2 tab, 5 ref. 


Descriptors: *Snow cover, *Snow pack, *Albedo, 
*Climatology, Model studies, Clouds, Solar radi- 
ation, Temperature, Carbon dioxide. 


General circulation models (GCMs) find that the 
response of climate to increases in carbon dioxide 
is enhanced by the snow-albedo-temperature feed- 
back. The results are very sensitive to the assumed 
value of snow albedo. Snow albedo, however, is 
highly variable, and it is not calculated accurately 
by present-day GCMs. A study was conducted to 
replace the current simple empirical parameteriza- 
tions of snow albedo with a physically-based para- 
meterization which is accurate yet efficient to 
compute. The approach was to develop simple 
functions which fit the spectrally-averaged results 
of a detailed theoretical model of the spectral 
albedo of snow which uses the delta-Eddington 
method for multiple scattering and Mie theory for 
single scattering. The spectrally-averaged snow 
albedo varies with snow grain size, solar zenith 
angle, snow cover thickness, underlying surface 
albedo (for thin snow), concentration of absorptive 
impurities in the snowpack, and cloud optical 
thickness (because clouds alter the solar spectrum 
at the surface). This method divides the solar spec- 
trum into the two broad wavebands commonly 
used in climate models: visible and near-infrared. 
(See also W89-02606) (Author’s abstract) 
W89-02626 


MODELLING A SEASONAL SNOW COVER, 
Institute of Hydrology, Wallingford (England). 
For primary bibliographic entry see Field 2C. 
W89-02627 





CHARACTERISTICS OF SEASONAL SNOW 
COVER AS SIMULATED BY GFDL CLIMATE 
MODELS, 

National Oceanic and Atmospheric Administra- 
tion, Princeton, NJ. Geophysical Fluid Dynamics 
Lab 


For ‘primary bibliographic entry see Field 2C. 
W89-02628 


CO2-INDUCED CHANGES IN SEASONAL 


Oregon State Univ., Corvallis. Climatic Research 
Inst. 

For primary bibliographic entry see Field 2C. 
W89-02629 


REVIEW OF 183 GHZ MOISTURE PROFILE 
RETRIEVAL STUDIES, 

Atmospheric and Environmental Research, Inc., 
Cambridge, MA. 

R. G. Isaacs. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as AD-A182 417. 
Price codes: A14 in paper copy, ’A01 i in microfiche. 
Report No. AFGL-TR-0127, April 15, 1987. Sci- 
entific Report No. 1. 45p, 12 fig, 5 tab, 47 ref, 
append. 


Descriptors: *Meteorological data collection, 
*Data acquisition, *Water vapor, *Literature 
review, *Remote sensing, Data interpretation, Sim- 
ulation analysis, Oceans, Resonance, Measuring in- 
struments. 


The feasibility of retrieving atmospheric vertical 
moisture profiles from millimeter wave brightness 
(resonance at 183.31 GHz) temperature data has 
been demonstrated by the studies reviewed in this 
report. This has been accomplished using both 
actual data from an aircraft borne sensor system 
and in simulation. These studies suggest that water 
vapor abundances in the lower troposphere will be 
measurable over the oceans in calm seas to an 
accuracy of up to 20%. Over higher emissivity 
land surfaces, the contrast advantage of water 
vapor emission against the radiometrically cold 
ocean background will be lost and accuracies will 
degrade to about 40%. In addition to this gross 
dependence on the type of background viewed, 
retrieval accuracies will depend on the precision of 
the coincident retrieved temperature profile, sur- 
face temperature, and surface emissivity. The char- 
acteristics of the sensor system are also factors. 
Channel selection is the most critical factor. Chan- 
nel sensitivity and noise are also considerations. 
The studies reviewed have generally used consist- 
ent channel sets and similar noise equivalent 
brightness temperature values based on current 
sensor technology. (Lantz-PTT) 

W89-02705 


MATHEMATICAL MODELLING, 

Polish Academy of Sciences, Warsaw. Inst. of 
Geophysics. 

For primary bibliographic entry see Field 2A. 
W89-02725 


CUMULATIVE IMPACT ASSESSMENT: AP- 
PLICATION OF A METHODOLOGY, 

Argonne National Lab., IL. Energy and Environ- 
mental Systems Div. 

G. W. Witmer, M. B. Bain, J. S. Irving, R. L. 
Kruger, and T. A. O’Neil. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as DE88-003052. 
Price codes: A02 in paper copy, AO1 in microfiche. 
Report No. CONF-8708124--1, (1987). 9p, 1 fig, 2 
tab, 8 ref. DOE Contract No. W-31-109-ENG-38. 


Descriptors: *Data interpretation, *Environmental 
effects, *Environmental impact statement, *Hydro- 
electric plants, Ecology, Electric power produc- 
tion, Snohomish River, Salmon River, Watersheds. 


The Federal Energy Regulatory Commission’s 
(FERC) Cluster Impact Assessment Procedure 
(CIAP) has been expanded to provide a practical 
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methodology for assessing potential cumulative im- 
pacts from multiple hydroelectric projects within a 
river basin. The objectives in designing the meth- 
odology were to allow the evaluation of a large 
number of combinations of proposed projects and 
to minimize constraints on the use of ecological 
knowledge for planning and regulating hydroelec- 
tric development at the river basin level. Interac- 

tive workshops and evaluative matrices were used 
to identify preferred development scenarios in the 
Snohomish (Washington) and Salmon (Idaho) 
River Basins. Although the methodology achieved 
its basic objectives, some difficulties were encoun- 
tered. These revolved around issues of: (1) data 
quality and quantity; (2) alternatives analysis; (3) 
determination of project interactions; (4) determi- 
nation of cumulative impact thresholds; and (5) the 
use of evaluative techniques to express degrees of 
impact. (Author’s abstract) 

W89-02824 


PEAK/RISK/CULVERT: A PROGRAM TO 


FOREST ROAD CROSSINGS, 

Bureau of Land Management, Roseburg, OR. 
For primary bibliographic entry see Field 2E. 
W89-02831 


SATELLITE RAINFALL RETRIEVAL BY LO- 
GISTIC REGRESSION, 

Applied Research Corp., Landover, MD. 

L. S. Chiu. 

Available from the National Technical Information 
Service, Springfield, VA. 22161, as N88-21607. 
Price codes: A06 in paper copy, AO1 in microfiche. 
September 1986. 10lp, 7 fig, 25 ref, 4 append. 
NASA-SIBR Contract NASS5-29271. 


Descriptors: *Remote sensing, *Data analysis, 
*Satellite technology, *Rainfall, *Regression anal- 
ysis, *Data interpretation, *Statistical models, Sim- 
ulation analysis, Model studies, Statistical analysis, 
Clouds, Precipitation. 


A logistic model was developed and applied to 
rainfall data using as covariates the fractional rain 
area and a radiance measurement which is deduced 
from a microwave temperate-rainrate relation. It is 
demonstrated that the fractional rain area is an 
important covariate in the model, consistent with 
the use of the so-called ‘Area Time Integral’ in 
estimating total rain volume in other studies. The 
significance of the estimators of the model can be 
readily tested by a ratio of the likelihoods. This 
method of testing allowed identification of impor- 
tant covariates as well as the way in which the 
covariates enter into the estimation. The logistic 
model has been tested on the rainfall data collected 
during phase 1 and successfully predict the obser- 
vation for phase 2. A major finding is the useful- 
ness of the fractional rain area within a pixel. This 
parameter gives a better regression model than that 
which uses only the fractional area of heavy pre- 
cipitation. To estimate the mean and variance of 
areal average rainfall, a mixed distribution model 
was proposed and was found to model the distribu- 
tion of rainfall data in GATE quite well. The 
parameters of the mixed distribution model consists 
of two parts: a discrete probability of no rain and a 
continuous distribution which describes the rainy 
part of the mixed distribution. A model is devel- 
oped to simulate observed rain fields. The simula- 
tion model preserves the lognormality and inter- 
mittency characteristics of GATE. A regression 
model of replacement and immigration is also de- 
veloped which is capable of producing a lognor- 
mal distribution in some asymptotic limits. 
asymptotic conditions are observed for large area 
averages (40 kms on the side) but not for small area 
averages (4 kms on the side). (Lantz-PTT) 
W89-02854 


EXPERIMENTAL METHOD IN GEOMOR- 
PHOLOGY, 

British Columbia Univ., Vancouver. Dept. of Ge- 
ography. 

For primary bibliographic entry see Field 2E. 
W89-02913 


— LAKE SURVEY, PHASE I. DATA 
Environmental Protection Agency, Washington, 
DC. Office of Acid Deposition, Environmental 
Monitoring, and Quality Assurance. 

For primary bibliographic entry see Field 2H. 
W89-02946 


ACID PRECIPITATION IN NORTH AMERICA: 
1985 ANNUAL AND SEASONAL DATA SUM- 
MARIES FROM ACID DEPOSITION SYSTEM 
DATA BASE, 

Environmental ome Systems Lab., Re- 
search Triangle Park, N 

For primary Sibliogranhic entry see Field 5B. 
W89-02997 


FOR GEORGIA 


——. Survey, Doraville, GA. Water Re- 
sources Di 


aa or dot bibliographic entry see Field SE. 
'W89-03002 


SIMULATION OF FLOOD HYDROGRAPHS 
STREAMS, 


ESTIMATING GENERALIZED SKEW OF THE 

LOG-PEARSON TYPE Ill DISTRIBUTION 

FOR ANNUAL PEAK FLOODS IN ILLINOIS, 

—- Survey, Urbana, IL. Water Resources 
Vv. 


For primary bibliographic entry see Field 2E. 
W89-03006 


MATHEMATICAL MODELS FOR INTERPRE- 
TATION OF TRACER DATA IN GROUND- 
WATER HYDROLOGY. 

International Atomic Energy Agency, Vienna 
(Austria). 

For primary bibliographic entry see Field 2F. 
'W89-03009 


TRACER DATA IN HYDROLOGY, 

Ecole Nationale Superieure des Mines de Paris, 
Fontainebleau (France). Centre d’Information 
Geologique. 

For a bibliographic entry see Field 2F. 
W89-03011 


REVIEW OF EXISTING MATHEMATICAL 
MODELS FOR INTERPRETATION OF 
TRACER DATA IN HYDROLOGY, 

Institute of Nuclear Physics, Krakow (Poland). 
For primary bibliographic entry see Field 2F. 
W89-03012 


SOLUTE TRANSPORT IN FRACTURED 
ROCKS, 

Royal Inst. of Tech., Stockholm (Sweden). Dept. 
of Chemical Engineering. 

For 7 bibliographic entry see Field 2F. 
W89-03014 


MODELLING OF CONFINED 
AQUIFER SYSTEMS FOR INTERPRETATION 
OF CHEMICAL AND ENVIRONMENTAL ISO- 
TOPE DATA, 
Niedersaechsisches Landesamt fuer Bodenfors- 
chung, Hanover (Germany, F.R.) 
For primary bibliographic entry see Field 2F. 
W89-03015 


USE OF LINEAR COMPARTMENTAL SIMU- 
LATION APPROACH FOR QUANTITATIVE 
INTERPRETATION OF ISOTOPE DATA 
UNDER TIME VARIANT FLOW CONDITIONS, 
International Atomic Energy Agency, Vienna 
(Austria). Div. of Research and Labs. 
a Yurtsever, B. R. Payne, and M. Gomez Martos. 
Mathematical Models for Interpretation of 
oe Data in Groundwater Hydrology. Interna- 
tional Atomic Energy Agency, Vienna, Austria. 
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1986. p 203-222, 9 fig, 3 tab, 8 ref. 


Descriptors: *Tracers, *Tritium, *Groundwater 
movement, *Data interpretation, *Geohydrology, 
*Simulation analysis, *Isotopic studies, Varied 
flow, Hydrologic systems, Mathematical models, 
Linear compartmental simulation, Tritium, 
Groundwater movement, Groundwater storage, 
Model testing, Yesildene River, Turkey, Surface- 
groundwater relations. 


The use of environmental tritium for the quantita- 
tive evaluation of the hydrodynamic parameters of 
a hydrological system —- the development of 
a mathematical model which describes the tracer 
input/output relationship. The use of a multi-com- 
partmental mixing model of time-variant flow con- 
ditions is described as a tool for quantitative eval- 
uation of environmental isotope data. The ap- 
proach enables simulation of both flow and tracer 
distribution through the system to provide esti- 
mates of parameters related to flow dynamics. 
Environmental tritium data collected from the Ye- 
sildere River basin (Turkey) were used to develop 
the model. The results of the simulation indicated 
that the main part of the total flow in the river 
during the snowmelt period was provided through 
an active storage groundwater-flow component, 
while the direct surface runoff component was 
comparatively small. The model also provided 
quantitative estimates of groundwater-storage 
amounts involved in overall flow dynamics as well 
as in temporal variations in the storage volumes. 
The calibrated compartmental model could be 
used to derive the transit-time distribution curves 
for each flow component and for the system as a 
whole; this is extremely valuable information for 
any hydrological system study. (See also W89- 
03009) (Shidler-PTT) 

W89-03017 


VEGETATION AND CLIMATES OF THE LAST 
45,000 YEARS IN THE VICINITY OF THE 
NEVADA TEST SITE, SOUTH-CENTRAL 
NEVADA, 

W. G. Spaulding. 

Available from Books and Open-File Reports Sec- 
tion, USGS, Box 25425, Denver, CO 80225. USGS 
— Paper 1329, 1985. 83p, 25 fig, 25 tab, 
132 ref. 


Descriptors: *Paleoclimatology, *Paleohydrology, 
*Data collections, *Vegetation, *Climatic data, 
*Nevada Test Site, Fossils, History, Ice Ages, Gla- 
ciation, Juniper trees, Deserts, Desert plants, 
Steppes, Pine trees, Air temperature, Precipitation, 
Rainfall. 


Major changes in the climate of the Nevada Test 
Site have occurred during the last 45,000 years. 
Reconstructions of past vegetation are used to 
infer climatic conditions during that period. 
During the Wisconsin glacial age, from at least 
45,000 years ago to about 10,000 years ago, juniper 
(Juniperus osteosperma) woodland was widespread 
below elevations of 1,800 meters on the desert 
lowlands. Steppe shrubs were common, as were 
shrubs typical of the drier phases of current wood- 
land. Late Wisconsin subalpine conifer woodland, 
typified by limber pine (Pinus flexilis), occurred at 
elevations above about 1,800 meters in the desert 
lowlands. Plants that are sensitive to moist habitats, 
are missing or are very rare in the glacial-age 
macrofossil record. Climatic conditions at about 
45,000 years ago at the Nevada Test Site were 
similar to those of northern Nevada at present. 
Summers were drier and colder, and winter pre- 
cipitation may have exceeded current quantities by 
20%. By about 30,000 years ago, annual tempera- 
ture may have been 3 to 6 C less than present 
values. By about 18,000 years ago, the relative 
decrease in annual temperature is inferred to have 
been 6 to 7 C. Average summer temperatures were 
7 to 8 C cooler than those of the present, and 
winter precipitation exceeded present quantities by 
as much as 70%. There was a relative decrease in 
summer rainfall, and average annual precipitation 
probably did not exceed 40% of current quantities. 
Postglacial warming began as early as 16,000 years 
ago, and average annual temperatures probably 
approached present values by about 10,000 years 
ago. Differences exist between these paleoclimatic 


reconstructions and those that indicate a ‘pluvial’ 
rainfall regime during the late Wisconsin. Tem- 
peratures appear to have been lower and rainfall 
less than the values proposed in models of an 
equable glaciopluvial. Increased atmospheric 
carbon dioxide within the next 500 years probably 
will result in a 2 to 3 C increase in annual tempera- 
ture and intensified rainfall in the Nevada Test Site 
region. Analogs with previous glacial-interglacial 
cycles indicate that this ‘superinterglacial’ may be 
no more than a relatively brief reversal in the 
protracted trend toward the next ice age. Current 
models indicate that, within the next 10,000 years, 
climatic conditions may be similar to those of the 
last glacial age. (Author’s abstract) 

W89-03024 


MIGRATION OF ACIDIC GROUNDWATER 
SEEPAGE FROM URANIUM-TAILINGS IM- 
POUNDMENTS: 3. SIMULATIONS OF THE 
CONCEPTUAL MODEL WITH APPLICATION 
TO SEEPAGE AREA A, 

Morwijk Enterprises, Vancouver (British Colum- 
bia). 

For primary bibliographic entry see Field 5B. 
W89-03039 


MONITORING BASELINE SUSPENDED SEDI- 
MENT IN FORESTED BASINS: THE EFFECTS 
OF SAMPLING ON SUSPENDED SEDIMENT 
RATING CURVES, 

Pacific Southwest Forest and Range Experiment 
Station, Arcata, CA. 

For primary bibliographic entry see Field 2J. 
W89-03053 


EXTENDED PERIOD SIMULATION OF 
WATER SYSTEMS -- DIRECT SOLUTION, 
Visvesvaraya Regional Coll. of Engineering, 
Nagpur (India). Dept. of Civil Engineering. 

For primary bibliographic entry see Field SF. 
W89-03 106 


PROBABILITY AND STOCHASTIC MODEL- 
LING OF WATER QUALITY PARAMETERS IN 
THE THAMES RIVER, 

Ontario Ministry of the Environment, Toronto. 
For primary bibliographic entry see Field 5B. 
W89-03135 


UTILITY OF SOLUBLE REACTIVE PHOS- 
PHORUS MEASUREMENTS IN _ GREAT 
LAKES SURVEILLANCE PROGRAMS: A SUM- 
MARY, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

For primary bibliographic entry see Field 5A. 
W89-03180 


PROBABILITY DISTRIBUTION FOR CRITI- 
CAL DO LOCATION IN STREAMS, 

Wyoming Water Research Center, Laramie. 

For primary bibliographic entry see Field 7B. 
W89-03292 


SPREX HYDROGRAPHIC DATA REPORT, 
VOLUME 3 -- CHLOROPHYLL AND NUTRI- 
ENTS, 

Old Dominion Univ. Research Foundation, Nor- 
folk, VA. 

For primary bibliographic entry see Field 2L. 
W89-03323 


MODELLING SEASONALLY 
GROUND CONDITIONS, 

Bristol Univ. (England). 

For primary bibliographic entry see Field 2C. 
W89-03331 


FREEZING 


8. ENGINEERING WORKS 


8A. Structures 


CANAL DESIGN BY AN ARMOURING PROC- 
ESS 


Shaw Mont Newfoundland Ltd., St. John’s. 

P. C. Helwig. 

IN: Sediment Transport in Gravel-Bed Rivers. 
John Wiley and Sons, New York. 1987. p 329-352, 
9 fig, 2 tab, 11 ref. 


Descriptors: *Channel armoring, *Canal linings, 
*Canal design, *Canal construction, *Erosion con- 
trol, Design flow, Design criteria, Sediment trans- 
port, Electric power production, Fluvial sedi- 
ments, Mathematical studies, Flow velocity, 
Canada, Hydroelectric power, Shear stress. 


The Hinds Lake Development in Newfoundland, 
Canada, is a medium head hydroelectric scheme 
(head = 220 m) having an installed capacity of 75 
MW. It was completed in 1980 at a cost of $80 
million (Canadian). The Power Canal is a major 
feature of this development. It is a hillside canal 
lined with pit-run glacial till and relies upon self- 
armoring to resist erosion. By relying upon an 
armoring process the conventional armor zone was 
not needed, thus permitting a saving of about 
$500,000 (Canadian). Subsequent operating experi- 
ence has confirmed that this design approach is 
reliable and cost-effective when sources of suitable 
materials are readily available. The design studies, 
construction and operating experience of the canal 
are reviewed and a design approach using the 
results of recent research on armoring processes is 
suggested. (See also W89-02430) (Author’s ab- 
stract) 
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Scour, in rivers and canals, is generally the result 
of secondary currents or vortices that occur in 
conjunction with river features such as bends, im- 
pingements, constrictions, confluences and local 
protrusions (rock outcrops, artificial spurs and 
bridge piers). Examples are presented from various 
gravel-bed rivers indicating the magnitude and 
extent of scour holes that have been developed. In 
some cases, scour holes have not refilled during 
receding high flows as is the general case for sand- 
bed rivers. Guidelines are presented for the estima- 
tion of scour depth for design. Typically, stone 
riprap armoring is used as a means of protecting 
areas against extreme scour, but too frequently, 
construction practices are not adequate to ensure 
that the stone armor meets design specifications. 
Procedures used by various agencies in North 
America to monitor riprap construction are re- 
viewed and examples provided. Design guidelines 
are then presented to illustrate field monitoring 
procedures for riprap construction. (See also W89- 
02430) (Author’s abstract) 
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This study of arch dam-reservoir interaction is an 
outgrowth of a 4-year U.S.-China cooperative re- 
search project on ‘Interaction Effects in the Seis- 
mic Response of Arch Dams.’ Inconsistent com- 
parisons were obtained in that project between 
measured and calculated dynamic reservoir pres- 
sures induced by shaking tests of arch dams; this 
study was planned obtain improved understanding 
of the dynamic interaction mechanism. Monticello 
Dam, an arch dam in California designed by the 
U.S. Bureau of Reclamation, was chosen as the test 
system, and the research involved comparison of 
hydrodynamic pressures measured during vibra- 
tion tests with results predicted analytically. A 
major question for this study was the significance 
of compressibility of the reservoir water with 
regard to the interaction forces applied to the dam 
by the reservoir, so analyses were done both in- 
cluding and neglecting compressibility. Results of 
the study showed that hydrodynamic pressures 
measured at the face of the vibrating dam were in 
reasonable order-of-magnitude agreement with an- 
alytical results. Consideration of compressibility 
made little difference in this comparison, but it is 
recognized that the vibration frequencies of the 
dam and the reservoir differed enough that interac- 
tion effects would not be great. In the final phase 
of the study, the response of Monticello Dam to an 
earthquake appropriate to that location was calcu- 
lated by two computer programs: ADAP-II which 
neglects compressibility and EACD-3D which in- 
cludes it. Comparison of the results shows that 
reservoir compressibility had little effect on the 
calculated stresses in the dam if the reservoir 
boundaries are rigid, but use of the EACD-3D 
program assuming soft reservoir boundaries led to 
significant decreases of seismic stress. (Author’s 
abstract) 
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This report is a guide to engineering practice in- 
tended for use by practicing civil engineers. It sets 
out a procedure for the planning, design and man- 
agement of steep grassed waterways, together with 
the engineering principles and considerations 
which apply, providing a framework within which 
a site-specific design may be evolved. The repo: 

incorporates the results of the full-scale field trials 
carried out in the UK at Jackhouse Reservoir in 
1986. It is emphasized that the planning and design 
of a grassed waterway requires good engineering 


judgement. This is because not all the pertinent 
hydraulic, geotechnical and botanical p 
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which also failed. Cascade Lake dam, a 17-ft-high 





can be described analytically, and the risk of 
damage is higher than with conventional forms of 
construction. The concept of grass protection, and 
its enhancement by reinforcement is described 
along with potential applications. The steps in the 
overall planning and design procedure are re- 
viewed either as a guide to using the report or 
simply as a checklist that various aspects have been 
considered. Hydraulic design, geotechnical consid- 
erations, botanical considerations, detailing and 
specification, and inspection and maintenance are 
also covered. (Lantz-PTT) 
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The authorized Souris River Basin project is a 
flood control project for urban and rural reaches 
of the Souris River in North Dakota. The a 
involves flood control features in Canada and the 
United States. Features in Canada include flood 
storage in Alameda and Rafferty reservoirs in Sas- 
katchewan, Canada, and the operation of a pro- 
posed Boundary to Rafferty reservoir diversion 
and the existing Boundary Dam for flood control 
purposes in North Dakota. Features in the United 
States include modification of the gated outlet 
structure at the existing Lake Darling Dam for 
flood control; mitigation to U.S. Fish and Wildlife 
Service for project-related impacts; compensation 
to adversely impacted properties in reaches im- 
pacted by project operation in North Dakota and 
Manitoba; and a water control plan to release flood 
storage safely downstream. The purchase and op- 
eration of flood storage in Saskatchewan is a joint 
effort between Canada and the United States. 
When construction is completed in 1991, the 
project will provide water supply and flood con- 
trol benefits to the Province of Saskatchewan, 
provide 100-year flood protection for the city of 
Minot, North Dakota, and significantly reduce 
flood damages along the main stem of the Souris 
River in North Dakota. (Lantz-PTT) 
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At approximately 0503 Mountain Daylight Time 
on the morning of July 15, 1982, Lawn Lake dam, 
a 26-ft-high earthen dam located in Rocky Moun- 
tain National Park, Colorado, failed. The dam re- 
leased 674 acre-feet of water and an estimated peak 
discharge of 18,000 cubic feet per second down the 
Roaring River valley. Three people were killed 
and damages totaled $31 million. Floodwaters 
from Lawn Lake dam overtopped a second dam, 
Cascade Lake dam, located 6.7 miles downstream, 


12.1 acre-foot capacity dam, failed by 
toppling with 4.2 feet of water flowing over its 
crest. The flood continued down the Fall River 
into the town of Estes Park, which received exten- 
sive damage from the overbank flow. This oti 
presents the setting, a summary of the causes 

dam failures, the hydrologic data and g 

effects of the flood. A dam-break computer mre 
was used to evaluate the model’s capabilities on 
high-gradient streams, to enhance and provide sup- 
plemental hydrologic information, and to evaluate 
various hypothetical scenarios of dam-breach de- 
velopment and probable impact of the failure of 
Cascade Lake dam. Flood were 2.1 to 30 
times the 500-year flood for selected locations 
along the flood path. Geomorphic and sedimento- 
logic evidence suggest that it —— was the 
largest flood in Gere taste, since the 
retreat of the glaciers Prem Pl of years 
ago. Geomorphic effects of the flood resulting 
from the dam failures were profound. Channels 
were widened tens of feet and scoured from 5 to 50 
feet locally. An alluvial fan of 42.3 acres, contain- 
ing 364,000 cubic yards of material, was ited 
at the mouth of the Roaring River. Satisfactory 
results were obtained from dam-break model, 
but not without significant difficulties in proper 
operation of the model. Peak discharges from dam- 
break modeling reflect water-only discharges; total 
discharge may have been considerably higher on 
the Roaring River and on the Fall River immedi- 
ately downstream from Cascade Lake dam from 
sediment and debris. Comparisons were made for 
hypothetical breach widths of (1) 25 feet and (2) 
200 feet. They were compared with model results 
of the actual breach width of 55 feet. (Author’s 
abstract) 
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Tests were conducted to provide data on proto- 
type conduit air demand during high water dis- 
charges and to determine conduit losses at high 
Reynolds numbers (10 to the 7th power). The 
latter information was used to compute the conduit 
roughness coefficient f. Recorded data included 
water discharge, individual vent air demand, pres- 
sures at the air vent-water conduit interface, and 
conduit piezometric pressures. A value for the 
roughness coefficient was determined from the 
conduit head loss data and compared to values 
determined from plaster casts of the conduit wall. 
Some air vent velocities were found to exceed the 
recommended values. However, no damage was 
noted in the conduit at the time of the tests. 
Periodic inspections of the conduit were recom- 
mended, especially following extended releases. 
(Author’s abstract) 
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The behavior of flow in rectangular settling tanks 
has been studied under different flow conditions 
using statistical analysis of 13 configurations. The 
mean and root mean square (rms) velocities 
throughout the tank have been measured and the 
main features of the flow patterns, for example, the 
size of eddies, potential core, growth of the bound- 
ary layer, and the turbulence distribution within 
the tank have been studied. The energy balance is 
investigated on the basis of the mean kinetic 
energy and the turbulent kinetic energy. The rms 
of the horizontal velocity is used to represent the 
turbulence in the tanks. (Author’s abstract) 
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A research study was carried out on bulb turbines 
using data on more than 100 units from various 
manufacturers and other sources, aimed at provid- 
ing a wa with reliable and up-to-date statisti- 
cal information. This work covers most units of 
this type, and therefore gives an overview of the 
present trend in bulb turbine design, although vari- 
ous design methods have been used. A regression 
function was developed that yields the average 
value of the hydraulic and geometric parameters of 
the best efficiency points pertaining to the individ- 
ual units. While the type of the graph is complex, it 
is the first systematic approach to linking the basic 
bulb turbine parameters. (Sand-PTT) 
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Large bulb turbines have a large vertical span 
(diameter) between the runner top (the maximum 
elevation) and bottom (the minimum elevation) 
compared with the low head that is to be utilized. 
As the Froude number of a bulb turbine model will 
not be the same as that of the prototype in most 
cases, the distribution and development of cavita- 
tion at the prototype runner will differ from that 
observed in the model; cavitation can develop all 
over the runner (from top to bottom) in the model, 
but in the prototype the cavitation might only 
develop around the runner top. A conversion 
method of the cavitation characteristics from 
model to prototype has not been established or 
stipulated in the IEC Code, so far. The pressure 
distributions against the vertical distance of a pro- 
totype runner was estimated by using a three- 
dimensional flow analysis and the cavitation char- 
acteristics observed in model tests. Using this infor- 
mation, a method was proposed to calculate the 
cavitation performance of the prototype from 
model test results. (Author’s abstract) 

W89-03070 


UPRATING THE LAUFENBURG SWISS/ 
GERMAN POWER STATION WITH TEN 
STRAFLO UNITS, 

Electrowatt Engineering Services Ltd., Zurich 
(Switzerland). 

H. Miller, J. Vontobel, and K. Holler. 
International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 9, p 20-24, September 
1988. 5 fig. 


Descriptors: *Bulb turbines, *Hydroelectric plants, 
*Powerplants, *Turbines, *Hydraulic turbines, 


Laufenberg hydroelectric station, 
Germany. 


Switzerland, 


During the course of negotiations for extending the 
operating licence of the 80 year-old Laufenburg 
powerplant by at least another 20 years, the possib- 
lity of issuing a new license for a further 80 years 
was established in 1984. There was also a proviso 
in the new license that the design flow of the 
powerplant should be increased 40%. The analyses 
of various options for replacing the old units had 
shown that the spacing of the existing machines 
should be retained to conserve as much as possible 
of the machine house structures and powerhouse 
building and that turbines with a design flow ca- 
pacity of approximately 140 cu m/s, of the bulb of 
Straflow type, could be installed in the ten existing 
openings. Cost estimates for the various options 
examined were compared in two stages. In the first 
stage, four alternatives were compared from the 
point of view of investment costs against evaluated 
energy production of view of investiment costs 
against evaluated energy production during and 
after conversion. The basic time period of eight 
years used for this comparison was extened in the 
second stage to 40 years. It was assumed that all 
the existing machines would need to be replaced 
by new units of some description. Because of the 
considerable differences shown by the initial 
presen value analysis, this comparison was limited 
to the two most favorable alternatives of ten Stra- 
flow units or one large bulb turbine + seven 
Straflo units. The installation of ten Straflow units 
has proven the most favorable alternative from 
both the operational economy and enery produc- 
tion points of view. The cost stream and down- 
stream of the power station and the Straflow tur- 
bine intakes were investigated at the Test Institute 
for Hydraulic Structures. Hydrology and Glaciol- 
ogy at the Swiss Federal Institute of Technology 
in Zurich. Optimization tests were conducted on a 
1:14 scale model turbine. As a result an overall 
annual energy production gain of 5 GWh was 
established. This was as a result of: hydraulic con- 
tour optimiziation, including the runner: 19 GWh; 
draft tube configuration:10 GWh: modified runner 
blade opening: 3 GWh: speed modification: 3 
GwWh. (Sand-PTT) 
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Different types of valves that are used in reservoir 
outlets, and the factors influencing their selection 
were examined. The trend has been to choose 
valves which are relatively simple and rugged in 
design. Valves which have a higher discharge ca- 
pacity, fewer parts and components which are 
more easily available have been favored. In view 
of these factors, needle valves have been supplant- 
ed by hollow cone valves and to a lesser extent by 
hollow jet valves, butterfly valves have replaced 
many sphere valves because of their cost. advan- 
tage, and ring follower valves and slide gates are 
used for regulation at heads where pressure reduc- 
ing valves were previously employed. (Author’s 
abstract) 
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The spillway of the Manganti dam on the Citanduy 
River in Indonesia is equipped with 6 large fixed- 
wheel gates of the 2-tier type. Each gate has 10.5 
m clearance width and 7.6 m total height. When 
the gates were tested early in 1984, 2 major prob- 
lems were reported: the gates vibrated so severely 
that a footbridge downstream of the gates’ piers 
was shaking, and there was excessive leakage from 
the gates. A review of the gate designs and draw- 
ings revealed several factors which were found to 
contribute to the vibration and leakage problems. 
Prototype studies confirmed that for gates with a 
downstream skin plate of 45 degrees, streamlined 
sloping bottoms ensure positive pressure through- 
out the gate base. The 45 degress slop would: (1) 
eliminate vibrations; (2) reduce the downpull to 
almost half compared to a flat bottom; and (3) 
minimize the variation of downpull forces for small 
gate movements. (Sand-PTT) 
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Since 1976, the Electricity Corporation of New 
Zealand has upgraded, or is in the process of 
upgrading, 18 turbines, using a variety of designers 
and manufacturers from all over the world. This 
article outlines the operating authority’s approach 
to uprating and refurbishing hydro plants. Steps in 
the upgrade process include: identifying an eco- 
nomic upgrade, determining the possible efficiency 
gain, calculating the output, specifying the up- 
grade, contractual model testing, selecting the 
manufacturer, and follow-up with efficiency index 
testing after upgrading. Five examples are de- 
scribed according to output, pressure head, turbine 
speed, manufacturer, and age before upgrading. 
(Shidler-PTT) 
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The new Lebring powerplant was constructed to 
replace the first run-of-river low-head powerplant 
on the river Mur, Austria, built at the beginning of 
this century. The original powerplant, its modifica- 
tions, and the upgrading studies are described. The 
new Lebring plant is summarized in terms of its 
powerhouse, barrage, steel structures, electrome- 
chanical equipment, hydraulic model tests, dikes, 
and environmental protection and improvement. 
The new plant is the largest of its kind on this 
river, and energy generation has been increased 


significantly. Replacing the old scheme with a new 
and modern low-head run-of-river plant proved, in 
this case, to be the most economical solution. This 
case study demonstrates that the construction of a 
powerplant in a densely-populated area such as 
ona Europe is still possible, provided that eco- 
logically-beneficial solutions can be found. 
Shidler-PTT) 
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After some 20 years of operation, the canal for the 
6 MW Kuratau hydropower station, North Island, 
New Zealand, required leakage-prevention meas- 
ures and improvement of earthquake resistance. A 
length of canal was relined with compacted ash, 
and the conduit forebay area was lined with con- 
crete and shotcrete. Drainage systems were pro- 
vided under the linings. Other rehabilitation works 
included the shotcrete repair of erosion below the 
spillway, improving the canal-intake gate closure 
under seismic conditions, adding restraint to the 
penstock supports and powerhouse cladding, and 
forming diversion banks in case of canal or pi 
conduit burst in a severe earthquake. (Author’s 
abstract) 

W89-03154 


UPDATING AND REFURBISHING HYDRO 
PLANTS IN INDIA, 

National Hydroelectric Power Corp. Ltd., New 
Delhi (India). 

B. R. Oberoi, and B. S. K. Naidu. 

International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 10, p 24-26, October 1988. 
1 fig, 2 tab, 4 ref. 


Descriptors: *Hydraulic machinery, *Hydroelec- 
tric machinery, *India, *Maintenance, *Refurbish- 
ment, Upgrading, Regional planning, Project cos 
ning, Economic aspects, Environmental e 
Costs, International agreements. 


A national survey and subsequent review of 110 
Indian power stations, with total installed capacity 
of 14,030 MW, revealed that 60 of them are suita- 
ble for refurbishing and uprating with substantial 
gains in energy production. This article presents an 
outline of the survey, focusing on the processing of 
data for strategic decisions, and the formulation of 
a national program for project implementation 
within a time frame of three to four years. The 
study was carried out by a national committee 
which took into account the identification of plants 
which would benefit from renovation, expenditure, 
the time frame, benefits in relation to costs, the 
pattern of funding, and identification of an imple- 
menting agency. Before a national program for 
refurbishment was undertaken, a major environ- 
mental analysis was conducted. The total cost of 
the planned renovation and uprating work is 
US$212.5 million. Some contracts for imported 
equipment may be tied to international economic 
cooperation programs from countries such as the 
USSR, the US, Canada, Japan, the UK, and the 
Federal Republic of Germany. (See also W89- 
03157) (Shidler-PTT) 

W89-03155 


EXTENDING THE OPERATING LIFE OF 
HYDRO EQUIPMENT, 

Merz and McLellan, Newcastle upon Tyne (Eng- 
land) 

J. Taylor. 

International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 10, p 28-30, 32-34, Octo- 
ber 1988. 4 fig, 1 ref. 
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Descriptors: *Hydraulic machinery, *Hydroelec- 
tric plants, *Refurbishment, *Maintenance, Me- 
chanical equipment, Electrical equipment, Project 
planning. 


Forty years is generally regarded as the maximum 
economic life for the mechanical and electrical 
plant and equipment in hydro stations, with the 
exception of electronic equipment which may only 
last around 20 years. As civil engineering works 
have an economic life of about 80 years, it is 
possible to double the life of a station by rehabili- 
tating the mechanical and electrical plant and 
equipment. This article discusses the planning, tur- 
bines, turbine-auxiliary equipment, generators, ex- 
citation, control equipment, transformers, switch- 
gear, and operation and maintenance associated 
with such rehabilitation. (Author’s abstract) 
W89-03156 


UPRATING OF FOUR INDIAN HYDRO 
P 


LANTS, 
Tata omer tac Engineers, — (India). 
N.R. and V. V 


pe Water eed ‘ad Dy Dem Const Construction 
— Vol. 40, No. 10, p 36-38, October 1988. 
4 fig. 


Descriptors: *Hydraulic machinery, *Hydroelec- 
tric plants, *India, *Maintenance, *Upgrading, Re- 
furbishment, Case studies, Project planning, Civil 
engineering, Costs, Economic aspects, Technolo- 
gy, Design criteria. 


A major program of uprating and refurbishment is 
under way in India; this article presents data relat- 
ing to four specific renovation and uprating 
schemes--three plants operated by Tata Electric 
Companies in Maharashtra State, western India, 
and one owned by the Punjab State Electricity 
Board in Himachal Pradesh in the north of the 
country. This article discusses the approach adopt- 
ed and the steps which were implemented at these 
stations. Refurbishment of such old hydroelectric 
plants is more economical than a complete replace- 
ment of the units. It is possible to achieve an 
increase in output of about 25 percent with mini- 
mal modifications to the civil works, and negligible 
additional cost. Entire projects can be planned in 
stages, so that the plant outages are minimized, and 
the financial burden is spread over a period of 
time; phasing of the work depends on the degree of 
urgency for each item. In refurbishing old units, 
the latest technological developments can be incor- 
porated in the design, to keep abreast of modern 
practice. The systematic refurbishment of hydro 
stations allows a high degree of reliability to be 
ben = ee and stations can be expected to give 
years of efficient and trouble-free service. 
(See t ae W89-03155) (Shidler-PTT) 
W89-03157 


8D. Soil Mechanics 
ASSESSMENT OF HYDROGEOLOGICAL FEA- 


Hong Kong Public Works Dept. Geotechnical 
Control Office. 

For primary bibliographic entry see Field 7B. 
W89-02372 


INFLUENCE OF GROUND WATER ON SOIL- 
STRUCTURE INTERACTION, 

City Univ. of New York. 

For primary bibliographic entry see Field 2F. 
W89-02850 


RESIDUAL STRENGTH OF SAND FROM DAM 
FAILURES IN THE CHILEAN EARTHQUAKE 
OF MARCH 3, 1985. 

California Univ., Berkeley. Coll. of Engineering. 
P. De Alba, H. B. Seed, E. Retamal, and R. B. 
Seed. 


Available from the National Technical Information 
Service, Springfield, VA. 22161, as PB88-174321. 


Price codes: A03 in paper copy, AO1 in microfiche. 
Report No. UCB/EERC-87/11, September 1987. 
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Descriptors: *Soil strenght, *Dam failure, *Soil 
mechanics, ‘*Earthquake engineering, *Sand 
strenghi, *Chile, Slope stability, Hydraulic struc- 
tures, Dam stability, Dams, La Marquesa Dam, La 
Palma Dam. 


The slope failures at La Marquesa and La Palma 
Dams in the Chilean earthquake of March 3, 1985 
were apparently due to liquefaction of loose sand 
layers near the base of the embankments. The dams 
were low structures (4 to 10 m high) and the 
horizontal movements were substantial. However 
the configuration of the embankments after the 
failures suggests that the liquefied soil retained a 
small but significant strength after liquefaction. 
Field explorations provided a basis for assessing 
the characteristics of the liquefied sands before the 
earthquake occurred and analyses of the configura- 
tion of the slide material provided a basis for 
evaluating the probable ranges of residual 
strengths for the liquefied soils. The highest values 
for residual strength were obtained by assuming 
the driving forces to be the initial at-rest earth 
pressure of the core and the development of small 
inertia forces produced by the earthquake; similar, 
but generally slightly lower values, were obtained 
considering other failure surfaces suggested by the 
surface cracking and deformation patterns. For the 
latter analyses, it was necessary to assume a uni- 
form residual strength along the failure surface, 
resulting in upper-bound strengths for these sur- 
faces. The two cases of dam failure described are 
of special interest because they provide examples 
of the performance of very low dams, in which 
static stresses are quite low, under strong earth- 
quake conditions and they also provide two addi- 
tional case studies to add to the relatively sparse 
record of case studies from which residual 
strengths of liquefied soil can be determined based 
on field performance. (Lantz-PTT) 
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BEHAVIOUR OF BURIED SMALL FLEXIBLE 
PIPES, 
McMaster Univ., Hamilton (Ontario). Dept. of 
Civil Engineering and Engineering Mechanics. 

For primary bibliographic entry see Field 8G. 
W89-03137 


8E. Rock Mechanics and 
Geology 


HYDROGEOLOGICAL PROBLEMS OF HARD 
ROCK AREAS OF SOUTHERN INDIA, 
Deutsche Gesellschaft fuer Windenergie e.V., 
Hamburg (Germany, F.R.). 

For primary bibliographic entry see Field 2F. 
W89-02374 


GEOLOGICAL STRUCTURE: AN IMPORTANT 
FACTOR CONTROLLING KARST DEVELOP- 
MENT, 

Academia Sinica, Beijing (China). Inst. of Geogra- 


hy. 
For primary bibliographic entry see Field 2F. 
W89-02733 


8F. Concrete 


SULFATE RESISTANCE OF MORTARS MADE 
USING PORTLAND CEMENT AND BLENDS 
OF PORTLAND CEMENT AND POZZOLAN 
OR SLAG, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Structures Lab. 

G. S. Wong, and T. Poole. 

Available from the National Technical Information 
Service, Springfield, VA. 22161 as AD-A199383. 
Price codes: A07 in paper copy; A01 in microfiche. 
Technical Report SL-88-34, August 1988. Final 
Report. 142p, 53 fig, 11 tab, 15 ref, 4 append. 


Descriptors: *Sulfates, *Portland cement, *Mortar, 
Slag, Pozzolans, Materials testing, Cements. 


Mortar bars were made from 23 Type I, 9 Type II, 
2 Type V, 15 Type IP, 5 Type IS, and blends of 
Type I with slag and with various pozzolans in- 
cluding one silica fume. The bars were stored in a 
5% sodium sulfate solution and monitored for 
changes in length and in resonant frequency. The 
length changes of the bars indicated that silica 
fume and a natural pozzolan showed impressive 
improvement of the blends over the use of a non- 
sulfate-resistant cement by itself, while blends 
made using slag, and other pozzolans in the 
amounts studied, in some cases showed only slight- 
ly improved resistance and in other cases no im- 
provements. (Author’s abstract) 

W89-02714 


REVIEW OF THE STATE OF THE ART FOR 
UNDERWATER REPAIR USING ABRASION- 
RESISTANT CONCRETE. 

California Univ., Berkeley. Dept. of Civil Engi- 
neering. 

Available from the National Technical Information 
Service, Springfield, VA. 22161. Technical Report 
REMR-CS-19, September 1988. Final Report. 39p, 
3 fig, 8 ref. 


Descriptors: *Concrete, *Maintenance, *Concrete 
technology, *Hydraulic structures, Materials test- 
ing, Underwater, Polymers, Concrete mixes. 


Concrete hydraulic structures that are subjected to 
severe abrasion require periodic inspection, evalua- 
tion, and repair. Not only are these procedures 
costly and sometimes disruptive, but repeated re- 
pairs also make guaranteeing the integrity of the 
underlying layers difficult. This review was con- 
ducted, on an international level, to identify new 
techniques and potential areas of research that 
might lead to more abrasion-resistant materials and 
more effective repair methods and that would 
avoid the high cost and disruptions associated with 
dewatering. Topics of study in this review include: 
(a) underwater inspection; (b) concrete mixtures; 
(c) underwater placement of concrete; (d) under- 
water compaction of concrete; (e) polymer con- 
cretes and coatings; (f) surface preparation; and 
(g)support vehicles. (Author’s abstract) 

W89-02781 


LOAD-SHARING LININGS: A NEW DESIGN 
CONCEPT FOR LARGE DIAMETER PEN- 
STOCKS, 

Electricite de France, Paris. Service de la Produc- 
tion Hydraulique. 

P. Bonnet, and M. Lino. 

International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 10, p 40-42, 44-45, Octo- 
ber 1988. 6 fig. 


Descriptors: *Hydraulic structures, *Penstocks, 
*Linings, *Load distribution, *Mathematical 
models, France, Reinforced concrete, Finite ele- 
ment method. 


A new design concept for large-diameter rein- 
forced-concrete penstocks has been developed in 
France, which can offer cost savings of up to 15 
percent compared with traditional designs. The 
technique consists of giving the metal sheet of a 
continuous internal lining a mechanical function, 
equivalent to that of conventional rebars; it is thus 
known as a load-sharing lining. A calculation tech- 
nique, based on a three-dimensional finite-element 
parametric model, is used in the design process. 
The model is described here, as well as two appli- 
cations of the new technique, one at a refurbish- 
ment scheme and another at a new installation. 
(Author’s abstract) 
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GEOMEMBRANE LINER REDUCES LEAK- 
AGE IN UNDERGROUND RESERVOIR, 
Cincinnati Water Works, OH. 

For primary bibliographic entry see Field 5F. 
W89-03281 
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SEDIMENT TRANSPORT IN GRAVEL-BED 
RIVERS. 

Queen Mary Coll., London (England). 

For primary bibliographic entry see Field 2J. 
W89-02430 


RUBBER SEALS FOR STEEL HYDRAULIC 
GATES, 

G. Schmausser, and G. Hartl. 

International Water Power and Dam Construction 
IWPCDM, Vol. 40, No. 9, p 34-36, September 
1988. 6 fig, 2 tab, 7 ref. 


Descriptors: *Hydraulic gates, *Hydraulic equip- 
ment, *Rubber seals, Strength, Friction. 


High quality types of rubber which are particularly 
resistant to aging have been used for gate seals. 
These include natural rubber, styrene-butadiene 
compounds of varying hardness, and chloroprene 
compounds, e.g. neoprene. Chloroprene com- 
pounds are used particularly where the seal is 
subjected to high ozone levels and harsh weather 
conditions. These materials must meet the interna- 
tional specifications for the following physical 
properties: high tensile strength; high tear resist- 
ance; good resistance to abrasion; low water ab- 
sorption; and resistance to aging. Results are pre- 
sented for the testing of friction behavior, force/ 
deflection behavior, and abrasion characteristics of 
various seal materials with polytetrafluoroethylene 
(PTFE) cladding. From the results it is possible to 
calculate the necessary seal construction and thick- 
ness of the PTFE cladding for the various load 
conditions by taking into account the total oper- 
ational movement (the amount of movement and 
frequency of use). At the same time, an approxi- 
mate life expectancy of a particular seal can be 
predicted in terms of meters (total operational 
movement). (Sand-PTT) 

W89-03074 


— OF BURIED SMALL FLEXIBLE 
McMaster Univ., Hamilton (Ontario). Dept. of 
Civil Engineering and Engineering Mechanics. 

A. Ghobarah, and W. K. Tso. 

Canadian Journal of Civil Engineering CJCEB8, 
Vol. 15, No. 3, p 486-489, June 1988. 5 fig, 4 ref. 


Descriptors: *Drainage systems, *Plastic pipes, 
*Soil composition, Materials testing, Soil mechan- 
ic, Flexible drain pipes. 


An analytical and experimental investigation was 
conducted to study the behavior of buried small 
diameter flexible plastic drain pipes when subject- 
ed to surface wheel loads. Tests were conducted 
on drain pipes buried under sand and also typical 
agriculture soil samples from Southern Ontario. In 
addition to soil types, the effect of soil compaction 
on the stresses and deformation of the pipe was 
evaluated. The modulus of soil reaction is highly 
dependent on the degree of compaction of the soil 
adjacent to the pipe. By using compacted sand 
around the pipe, the modulus of soil reaction can 
be increased significantly, thereby reducing the 
deformation of the pipe. Using the appropriate 
value of the modulus of soil reaction, it is shown 
that theoretical predictions of pipe deformation 
correlate well with test measurements. (Author’s 
abstract) 
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8I. Fisheries Engineering 


MONITORING THE NATION’S WATERS--A 
NEW PERSPECTIVE, 

Environmental Protection Agency, Washington, 
DC. Office of Toxic Substances. 

For primary bibliographic entry see Field 5A. 
W89-02318 





LIMNOLOGICAL AND FISHERY STUDIES 
ON LAKE SHARPE, A MAIN-STEM MISSOU- 
RI RIVER RESERVOIR, 1964-1975, 

Fish and Wildlife Service, Washington, DC. 

For primary bibliographic entry see Field 2H. 
W89-02423 


RELA’ ABUNDANCE AND DISTRIBU- 
TION OF YOUNG-OF-THE-YEAR FISHES 
AND MINNOWS IN LAKE SHARPE, SOUTH 
DAKOTA, 

Fish and Wildlife Service, Pierre, SD. North Cen- 
tral Reservoir Investigations. 

For primary bibliographic entry see Field 2H. 
W89-02426 


BIOLOGY OF THE WALLEYE IN LAKE 
SHARPE, SOUTH DAKOTA, 1964-1975, 

Fish and Wildlife Service, Pierre, SD. North Cen- 
tral Reservoir Investigations. 

For primary bibliographic entry see Field 2H. 
W89-02427 


BIOLOGY OF THE YELLOW PERCH IN LAKE 
SHARPE, SOUTH DAKOTA, 1964-1975, 

Fish and Wildlife Service, Pierre, SD. North Cen- 
tral Reservoir Investigations. 

For primary bibliographic entry see Field 2H. 
W89-02428 


CASE STUDY OF MINIMUM STREAMFLOW 
FOR FISHERY HABITAT IN THE YAMPA 


RIVER, 

este State Univ., Fort Collins. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 2J. 
W89-02460 


INTERSTITIAL WATER QUALITY OF LAKE 
TROUT SPAWNING HABITAT, 

National Water Research Inst., Burlington (Ontar- 
io). 

For primary bibliographic entry see Field SC. 
W89-03172 


ACCOUNTING FOR EFFORT WHEN COM- 
PARING TROPICAL FISHERIES IN LAKES, 
RIVER-FLOODPLAINS, AND LAGOONS, 
Illinois Natural History Survey, Champaign. 

For primary bibliographic entry see Field 2H. 
W89-03269 


APPLICABILITY OF FISH YIELD INDICES IN 
FRESHWATER AND MARINE ECOSYSTEMS, 
Bedford Inst. of Oceanography, Dartmouth (Nova 
Scotia). Marine Ecology Lab. 

For primary bibliographic entry see Field 2H. 
W89-03270 


9. MANPOWER, GRANTS 
AND FACILITIES 


9C. Research Facilities 


WATER RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN MISSOURI, 
FISCAL YEAR 1987, 

Geological Survey, Rolla, MO. Water Resources 


Div. 

B.J. Smith, and K. L. Jenkins. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-99, 1988. 
66p, 8 fig, 1 tab, 121 ref. 


Descriptors: *Data collections, *Water resources 
data, *Missouri, *Hydrologic data, *Networks, 
Monitoring. 


Water resources activities of the U.S. Geological 
Survey in Missouri consist of collecting hydrologic 
data and making interpretive studies. Hydrologic 
studies in Missouri are made through three basic 
types of projects: (1) hydrologic data-collection 


MANPOWER, GRANTS AND FACILITIES—Field 9 


Grants, Contracts, and Research Act Allotments—Group 9D 


program, (2) local or areal hydrologic investiga- 
tions, and (3) statewide or regional studies. These 
projects are funded through cooperative joint- 
funding ——— with State and local agencies, 
transfer of funds from other Federal agencies, and 
direct Federal funds. The data and the results of 
the investigations are published or released by 
either the U.S. Geological collection programs and 
local or areal hydrologic investigations in Missouri 
for fiscal year 1987 and provides a list of selected 
water-resources references for Missouri. (USGS) 
W89-02470 


WATER RESOURCES ACTIVITIES OF THE 
U.S. GEOLOGICAL SURVEY IN MISSOURI, 
FISCAL YEAR 1987. 

Geological Survey, Rolla, MO. Water Resources 


Div. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-99, May 
1988, 66p, 8 fig, 2 tab, 5 ref. Compiled by B. J. 
Smith and K. L. Jenkins. 


Descriptors: *Missouri, *Hydrologic data, Data 
collections, Networks, Technology transfer, Infor- 
mation exchange. 


Water resources activities of the U.S. Geological 
Survey in Missouri consist of collecting hydrologic 
data and making interpretive studies. Hydrologic 
studies in Missouri are made through three basic 
types of projects: (1) hydrologic data-collection 
programs, (2) local or areal hydrologic investiga- 
tions, and (3) statewide or regional studies. These 
projects are funded through cooperative joint- 
funding ————— with State and local agencies, 
transfer of funds from other Federal agencies, and 
direct Federal funds. The data and the results of 
the investigations are published or released by 
either the U.S. Geological Survey or by cooperat- 
ing agencies. This report describes the hydrologic 
data-collection programs and local or areal hydro- 
logic investigations in Missouri for fiscal year 1987 
and provides a list of selected water resources 
references for Missouri. (USGS) 

W89-02567 


WATER RESOURCES INVESTIGATIONS IN 
TENNESSEE: PROGRAMS AND ACTIVITIES 
OF THE U.S. GEOLOGICAL SURVEY, 1987- 


1988, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

F. Quinones, B. H. Balthrop, and E. G. Baker. 
Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-322, 1988. 
66p, 3 tab. 


Descriptors: *Groundwater, ‘*Surface water, 
*Water quality, *Hydrologic data, *Tennessee, 
Data collections, Suspended sediments, Water use, 
Flood frequency, Information exchange. 


This report contains a summation of 44 projects 
which were active in the Tennessee District during 
1987 or 1988. Given in each summary is the name 
of the project chief, the objective of the project, 
the pe or results of the study to data, and the 
name of the cooperator. (USGS) 

W89-02570 


WATER RESOURCES ACTIVITIES OF THE U. 
S. GEOLOGICAL SURVEY IN TEXAS - FISCAL 
YEAR 1987, 

Geological Survey, Austin, TX. Water Resources 
Div. 

A. A. Mitchell. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 88-100, 1988. 
92p, 2 fig, 1 tab. 


Descriptors: *Texas, *Groundwater, *Surface 
water, *Water quality, *Hydrologic data, *Data 
collections, Information exchange. 


This report describes the activities of the Water 
Resources Division in Texas for fiscal year 1987. 
The project number, cooperating agencies, project 
chief, period of project, location, problem, objec- 
tive, approach, progress, plans, reports in prepara- 
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tion, and reports published are given for each 
project in the Texas District. The report also in- 
cludes a list of reports published or approved for 
publication in fiscal year 1987, and a plate showing 
the locations of the Subdistrict areas and active 
surface-water stations in Texas. (USGS) 
W89-02574 


9D. Grants, Contracts, and 
Research Act Allotments 


FISCAL YEAR 1986 PROGRAM REPORT 
(NEW YORK WATER RESOURCES INSTI- 


TUTE), 
New York State Water Resources Research Inst., 
Ithaca. 


K. S. Porter. 

Available from the National Technical Information 

Service, Springfield, VA 22161, as PB88 214119/ 

AS. Price codes: A03 in paper copy; AOI in micro- 

_ Program Report G1242, February 1988. 13p, 
ig. 


Descriptors: *New York, *Water Research Insti- 
tute, *Research projects, *Information transfer, 
Toxic chemicals, Sediments, Data ement, 
Microorganisms, Partitioning, Niagara River, Buf- 
falo River. 


New York State is confronted with a serious prob- 
lem of sediments in the State’s surface waters. The 
goals of the current program are to assess the 
continuing discharge of toxic chemicals to one of 
the most impacted river systems in New York 
State, the Niagara River System. Two research 
project synopses are presented: (a) Modelling and 
Data Management for Controlling Toxic i- 
cals in the Niagara River Basin; and (b) Role of 
Microorganisms in Partitioning of Toxic Metal 
Pollutants in Sediment. Significant Information 
Transfer activities are also listed. (USGS) 
W89-02471 


FISCAL YEAR 1986 PROGRAM REPORT 
(COLORADO WATER RESOURCES’ RE- 
SEARCH INSTITUTE), 
Colorado State Univ., 
sources Research Inst. 
N. A. Evans. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-180427/ 
AS. Price codes: A03 in paper copy; AOI in micro- 
fiche. Program Report G1214, Annual Report No. 
23, August 1987. 35p. Contract No. 14-08-0001- 
G1214. Project No. USGS G1214-01. 


Fort Collins. Water Re- 


Descriptors: *Water Research Institute, *Research, 
*Information transfer, *Training, *Colorado, Con- 
junctive use, Groundwater management, Water 
law, Augmentation plans, Groundwater recharge, 
Geochemistry, Recharge wells, Irrigation effici 
cy, Water transfer, Conjunctive use, Hydrologic 
models, Economic evaluation, Groundwater, Nu- 
clear magnetic resonance, Specific yield, Reservoir 
operation, Channel scour, Synthetic flows, Crane 
habitat, Groundwater pollution, Computer models, 
Finite method, Water reuse. 


The Institute’s Federal FY 1986 Program consisted 
of six research projects focused on the following 
Colorado problems: (1) Conjunctive Surface- 
Groundwater Management - Augmentation, Ex- 
changes and Substitute Supply; (2) Geochemical 
Assessment of Aquifer Recharge Effects in the 
Southwest Denver Basin; (3) Incentives for Im- 
proving Irrigation Efficiency in the South Platte 
Basin: Hydrologic and Economic Impacts: (4) Spe- 
cific Yield of Denver Basin Aquifer from Nuclear 
Magnetic Resonance; (5) Alternatives for Meeting 
Crane Habitat Requirements; and (6) Reuse of 
Treated Wastewater by Ground Recharge. 
The Institute provided supplemental funding for 
the following projects: (1) Hydrologic Effect of 
Gravel Quarry Operations; (2) Evapotranspiration 
by Phreatophytes in the Closed Basin, San Luis 
Valley; (3) Examinations of Management Options 
for the South Platte River Basin; (4) Groundwater 
Faunas as Indicators of Groundwater Quality in 
the South Platte River System; and a Chemigation- 
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Group 9D—Grants, Contracts, and Research Act Allotments 


Valve Testing Program. The appropriation also 
helped provide an effective Institute technology 
transfer program, fully integrated with its water 
research and development program. This includes: 
newsletter; three publications series; a ‘library list’ 
of new water resources research reports and publi- 
cations Project AWARE, designed to keep State 
and Federal agency personnel aware of proposed 
research; public water policy education (programs 
including slide presentations); and workshops, sem- 
inars, and small group consultations involving po- 
tential users of research products. The Colorado 
Legislature reaffirmed its support for water re- 
search by extending the Institute’s status as the 
designated water research management center in 
Colorado for ten years. (USGS) 

W89-02477 


FISCAL YEAR 1986 PROGRAM REPORT (WY- 
OMING WATER RESEARCH CENTER), 
Wyoming Univ., Laramie. Water Resources Re- 
search Inst. 

H. L. Bergman. 

Available from the National Technical Information 
Service, Springfield, VA 22161, as PB88-175963/ 
AS. Price codes: A04 in paper copy; AO1 in micro- 
fiche. Program Report G1262-01, July 1987. 45p, 4 
tab, 2 fig. Project No. USGS G1262-01. Contract 
No. 14-08-0001-G1262. 


Descriptors: *Water Research Institute, *Research, 
*Information transfer, *Training, *Wyoming, 
Water quality, Organic contaminant, Groundwat- 
er, Surface water, Sediment, Eutrophication, 
Recreation, Economic benefits, Natural recharge, 
Stream discharge, Effluent streams, Crop yield, 
Water use, Crop production, Evapotranspiration, 
Water use efficiency. 


Four research projects were funded under the FY 
1986 program which included: (1) a field study on 
the movement of organic contaminants through 
groundwater to surface streams created by a 
wood-treating facility and an oil refinery’s NPDES 
discharge indicated that oily seeps or surface dis- 
charges can occur into the surface stream and 
adversely affect the biological activity in the 
stream. Use of EPA ambient toxicity tests were 
found to be sensitive enough to detect migration of 
contaminated surface or groundwater into surface 
streams; (2) a recreational based valuation method 
was developed and tested to estimate the effects of 
change in water quality due to eutrophication of a 
reservoir on recreational benefits and uses. The 
method used sampled recreationalists on direct and 
indirect contact at the reservoir site with a follow- 
up questionnaire. The data indicated a change in 
some users recreational activities due to eutroph- 
ication; (3) a field study is being conducted to 
investigate stream-aquifer interaction phenomena 
in fracture permeable Paleozoic rock outcrops. 
Using streamflow discharge measurements above 
and below the fracture permeable rock outcrop 
areas along with well level measurements, quantifi- 
cation of recharge due to streamflow during the 
entire year has shown that the groundwater system 
is being recharged directly from the stream at 
different rates during different times of the year; 
and (4) a study was undertaken to investigate the 
applicability of crop yield-water use models on 
crops (winter wheat) grown in high altitude loca- 
tions (Wyoming). The FAO yield-water use model 
by Doorenbos and Kassam was found to predict 
actual yield of winter wheat as a function of maxi- 
mum yield, a crop response factor and the evapo- 
transpiration ration with fairly good reliability con- 
sidering that agronomic and soil unknowns were 
not present in the prediction. Information transfer 
was done principally through a symposium pro- 
ceedings on Wyoming water problems, extension 
activities, mailings on available publications, 
through a newsletter, and participation at several 
meetings held by groups in the State of Wyoming 
or water issues. (Bergman-WY U., WWRC) 
W89-02479 


FISCAL YEAR 1987 REPORT (GEORGIA 
WATER RESOURCES RESEARCH INSTI- 
TUTB), 
Georgia Inst. of Tech., Atlanta. Water Resources 
Center. 


B. Kahn. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-235742/ 
AS. Price codes: A03 in paper copy; AO1 in micro- 
fiche. Program Report G1416-01, May 1988. 42p. 
Contract No. 14-08-0001-G1416. Project No. 
USGS G1416-01. 


Descriptors: *Water Research Institute, *Research 
projects, *Research, *Information transfer, *Train- 
ing, *Georgia. 


The FY 1987 program included the following re- 
search projects: (1) Temporal and Spatial Vari- 
ations in the Radon Content of Groundwater in the 
Vicinity of the Elberton Batholith of Northeastern 
Georgia, by J. E. Noakes, J. D. Spaulding, D. B. 
Wenner and G. C. Simones. Radon measurements 
in water from 50 wells of varying depths showed 
higher levels near the southwest and northwest 
edges of the main outcrop granite than in the 
adjacent metamorphic terrains. The elevated levels 
are attributed to uranium-enriched pegmatites just 
below the surface. (2) Field Methods for Estimat- 
ing Drought Streamflow Reduction due to Pump- 
ing from Nearby Wells, by P. J. Smith and J. F. 
Dowd. Four techniques - use of seepometers, mini- 
piezometers, temperature probes, and streamflow 
correlations - were tested at three field locations 
and in the laboratory. None of the procedures was 
sufficiently sensitive for the field measurements. (3) 
The Value of Forecasting in Reservoir Operation, 
by A. P. Georgakakos. Statistical streamflow 
models were coupled with the extended linear 
quadratic Gaussian control method in simulation 
experiments for the Savannah River system, the 
High Aswan dam, and the Equatorial lake system. 
Improvements are predicted for energy output, 
enhancing the water supply and mitigating drought 
repercussions by use of this procedure. (4) In Situ 
Biological Treatment of Contaminated Ground- 
water, by F. M. Saunders. Permeameters were 
constructed and tested in this first year of a 2-year 
project to test in situ biological treatment of con- 
taminated groundwater on a laboratory scale. Soil 
contaminated with 2-4 dichlorophenol serves at the 
biological reactor and will be exposed to various 
oxidants and nutrient levels. (5) Geophysical Meth- 
ods for Groundwater Location in Crystalline Rock 
of the Georgia Piedmont, by D. J. Spariosu. 
Ground resistivity measurements and electro-mag- 
netic methods were tested at three locations for 
finding water-filled fractures. Certain of the tech- 
niques appeared to benefit significantly the pro- 
“us process. (Kahn-GA Institute of Technolo- 
gy 

W89-02553 


FISCAL YEAR 1987 PROGRAM REPORT 
(NORTH CAROLINA WATER RESOURCES 
RESEARCH INSTITUTE). 

North Carolina Water Resources Research Inst., 
Raleigh. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB88-235759/ 
AS. Price codes: A03 in paper copy; A01 in micro- 
fiche. Program Report G1440-01, May 1988. 23p. 
Contract No. 14-08-0001-G1440. 


Descriptors: *Water Research Institute, *Research, 
*Information transfer, *Training, *North Carolina. 


The major thrust of the Water Resources Research 
Institute during the 1987 program year involved 
activities related to its research and technology 
transfer program. Surface and groundwater quality 
and watershed protection problems are the top 
priority issues in the state. Research projects 
funded by the Institute to address these problems 
and issues included: the problem of developing 
better technology to document the specific sources 
of nitrogen in surface water experiencing nuisance 
blue-green algal growth (02); the role of wetlands 
in removing nutrients from streams receiving 
wastewater discharges (03); the development and 
testing of a simulation model that can be used to 
analyze the performance of stormwater infiltration 
ponds in the coastal area (04); and the development 
and implementation of the Institute information 
materials, response to requests for information, de- 
velopment of conferences, workshops and semi- 
nars, publication of conference proceedings, and 
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the review and publication of research reports. 
(Lambert-UNC, WRRI) 
W89-02554 


FISCAL YEAR 1986 PROGRAM REPORT 
(MASSACHUSETTS WATER RESOURCES RE- 
SEARCH CENTER), 

Massachusetts Univ., Amherst. Water Resources 
Research Center. 

P. J. Godfrey. 

Available from the National Technical Information 
Services, Springfield, VA 22161 as PB88-223515/ 
AS. Price codes: A04 in paper copy; AO1 in micro- 
fiche. Annual Report No. G1231, September 1987. 
60p. Contract No. 14-08-0001-G1231. Project No. 
USGS G1231-01. 


Descriptors: *Water Research Institute, *Massa- 
chusetts, *Research projects, *Education, Train- 
ing, *Information transfer, Research priorities. 


The FY86 WRRC program focused on state and 
regional research priorities: acid deposition im- 
pacts and drinking water quality. WRIP support 
was supplemented by the Mass. Div. of Fisheries 
and Wildlife, the Executive Office of Environmen- 
tal Affairs, and the University of Massachusetts. 
Four WRIP projects were completed: Studies of 
natural mitigation of acid deposition via sulfate 
reduction in lakes, the effect of ozone and acid 
deposition on tree seedlings, corrosion impacts on 
water quality, and creation of potentially hazard- 
ous chlorinated organics by drinking water treat- 
ment. The state Cooperative Aquatic Research 
Program funded 5 projects: Phase 3 of the Acid 
Rain Monitoring Project monitored by 800 water 
bodies quarterly and will continue its ten-year pro- 
gram. The role of acid deposition in enhancing 
lake sediments microogranisms which may in- 
crease heavy metal methylation is under continu- 
ing investigation, as is control of aluminum mobili- 
ty in watersheds and the effects of acid deposition 
on salamander communities. An Aquatic Toxicol- 
ogy Program addressed research, training, and in- 
formation transfer for the Massachusetts Division 
of Fisheries and Wildlife. Other information trans- 
fer included a monthly water resources center 
newsletter, a quarterly Acid Rain Monitoring 
Project newsletter, and acid rain reports to the 
media and general public. (Cole-MA Univ.) 
W89-02587 


FISCAL YEAR 1986 PROGRAM REPORT 
(VIRGIN ISLANDS WATER RESOURCES RE- 
SEARCH CENTER), 

Caribbean Research Inst., St. Thomas, VI. Water 
Resources Research Center. 

D. S. Padda. 

Available from the National Technical Information 
Services, Springfield, VA 22161 as PB88-223508/ 
AS. Price codes A03 in paper copy; AO1 in micro- 
fiche. Program Report, August 1987. 25p, append. 


Descriptors: *U.S. Virgin Islands, *Research, 
*Education, *Water Research Institute, Training, 
Information transfer, Projects. 


The maintenance of cistern water quality is out- 
lined in the project ‘Maintenance of Cistern Water 
Quality and Quantity in the United States Virgin 
Islands.” The pathways through which cisterns 
become contaminated were determined and meth- 
ods to reduce contamination were proposed. The 
quality of groundwater which may be safely ex- 
tracted from the Kingshill aquifer in St. Croix is 
discussed in the project ‘Subsurface Geology of 
the St. Croix Carbonate Rock System: Phase II.’ In 
its effort to disseminate information on the various 
activities, the Water Center prepared a video tape 
on hydrology based on Information Bulletin 
Number 2, ‘A General Overview of Hydrology 
and the Analysis of Rainfall Data.” Two seminars 
were conducted on ‘Introduction to Environmen- 
tal Microbiology.’ In the area of training and de- 
velopment, three students were hired to assist with 
the project ‘Maintenance of Cistern Water Quality 
and Quantity in the United States Virgin Islands.’ 
A fourth student was hired to assist in the general 
activities of the center. (USGS) 

W89-02588 





HYDROLOGY AND HYDROLOGISTS, 
Manchester Univ. a. Dept. of Geo 
For primary bibliographic entry see Field 2. 
W89-02727 
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10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10B. Reference and Retrieval 


DESALINATION OF WATER. CITATIONS 
FROM THE COMPENDEX ENGINEERING IN- 
FORMATION, INC. DATABASE (DEC 83 - SEP 
87) 


National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 3A. 
W89-02782 


DREDGING: TECHNOLOGY AND ENVIRON- 
MENTAL ASPECTS. CITATIONS FROM THE 
LIFE SCIENCES COLLECTION DATABASE 
(JAN 78 - AUG 87). 

National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 2J. 
'W89-02783 


ACID PRECIPITATION. CITATIONS FROM 
THE COMPENDEX ENGINEERING INFOR- 
MATION INC, DATABASE (SEPT 84 - AUG 86). 
National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5B. 
W89-02784 


ACID PRECIPITATION. CITATIONS FROM 
THE COMPENDEX ENGINEERING INFOR- 
MATION INC. DATABASE (SEPT 86 - AUG 87). 
National Technical Information Service, Spring- 
field, VA. 

For primary bibliographic entry see Field 5B. 
W89-02785 


WASTEWATER TREATMENT: OZONATION 


ABSTRACTS DATABASE (JAN 77 - AUG 87). 
National Technical Information Service, Spring- 
field, VA. 
For i bibliographic entry see Field 5D. 
'W89-02786 


10C, Secondary Publication 
And Distribution 


SELECTED LITERATURE ON WATER RE- 
SOURCES INVESTIGATIONS IN NEW 
JERSEY BY THE U.S. GEOLOGICAL SURVEY, 
THROUGH 1986, 

Geological Survey, Trenton, NJ. Water Resources 
Div. 

F. L. Schaefer. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-767, 1987. 
45p, | fig. 


Descriptors: *Bibliographies, *Maps, *Publica- 
tions, *New Jersey, Water resources, Hydrology, 
Literature, Reports, Water quality, Surface water, 
Groundwater, Floods, Drought, Geology, Water 
supply, Computer models, Land use, Aquifers, 
Rivers, Sediments. 


Because of the importance and complexity of the 
water resources of New Jersey today, there is a 


SCIENTIFIC AND TECHNICAL INFORMATION—Field 10 


need for a current bibliography to serve as a basis 
for future, water resources studies. This report lists 
about 400 book reports, map reports, articles 
that deal with the water resources of New Jersey 
published through 1986. The publications are 
grouped under three major headings: (1) publice- 
tions of the U.S. Geological Survey; (2) publica: 
tions of State agencies prepared by or in coopera- 
tion with the U.S. Geological Survey; and (3) 
other publications, such as technical journals pre- 
pared by or co-authored by U.S. Geological 
Survey personnel. Most of the publications are 
available for inspection at the West Trenton office 
of the U.S. Geological Survey and at large public 
and university libraries. Ordering information is 
iven for those publications that are for sale. 
SGS) 
W89-02466 


WATER RESOURCES PUBLICATIONS OF 
THE U.S. GEOLOGICAL SURVEY, FOR TEN- 
1906-1987, 

—_—, Survey, Nashville, TN. Water Re- 
sources Di 

E.G. Baker, and R. C. Massingill. 

Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 87-552, 1988. 


Descriptors: *Tennessee, *Bibliographies, *Litera- 
ture, *Publications, Hydrologic data collections, 
Data collections, Surface water, Groundwater, 
Floods, Low flow, Water quality. 


A bibliography of publications has been compiled 
of the water resources a published by 
the U.S. Geological Survey, Water Resources Di- 
vision, in Tennessee. The bibliography includes an 
alphabetical listing by author, as well as listings by 
general and qpectlic areas in Tennessee. The publi- 
cations are classified also by discipline and type of 
report: open-file reports, water supply papers, 
water resources investigations, professional papers, 
circulars, hydrologic investigations atlases, miscel- 
laneous investigations maps, journal and symposi- 

um articles, water resources bulletin articles, and 
water resources data reports. (USGS) 

W89-02467 


PROCEEDINGS, SEVENTEENTH MISSISSIP- 
PI WATER RESOURCES CONFERENCE, 25-26 
MARCH, 1987, JACKSON, MISSISSIPPI. 
Mississippi State Univ., Mississippi State. Water 
Resources Research Inst. 

For primary bibliographic entry see Field 6B. 
W89-02476 


BIBLIOGRAPHY OF US. GEOLOGICAL 
SURVEY REPORTS ON THE WATER RE- 
SOURCES OF FLORIDA, 1886-1984, 

Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

M. Claiborne, T. D. Wilson, and N. D. Hoy. 
Available from OFSS, USGS, Box 25425, Denver, 
CO 80225. USGS Open-File Report 85-424, 1987. 
172p, 1 fig. 


Descriptors: *Bibliographies, *U.S. Geological 
Survey, *Florida, *Water resources reports, Hy- 
drologic data. 


The U.S. Geological Survey has released a listing 
of its report on water resources in Florida for the 
period 1886-1984. Most of the reports contained in 
the listing were prepared by the U.S. Geological 
Survey in cooperation with numerous public - 
cies in Florida. The compilation has a full biblio- 
graphic list of reports arranged alphabetically by 
senior author. In addition, the reports are indexed 
by geographic areas and by subject. (USGS) 
W89-02527 
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RECENT ADVANCES IN MAGNETIC PROC- 
ESSES, 


Lenox Inst. for Research, Inc., MA. 
For primary bibliographic entry se: Field 5D. 
W89-02961 


EMISSIONS AND CONTROL OF OFFENSIVE 
ODOR IN WASTEWATER TREATMENT 


PLANTS, 

Lenox Inst. for Research, Inc., MA. 

For primary bibliographic entry see Field 5D. 
W89-02962 


10D. Specialized Information 
Center Services 


DEVELOPMENT, MANAGEMENT, AND 
ANALYSIS OF A LONG-TERM ECOLOGICAL 
EXAMPLE 


RESEARCH INFORMATION BASE: 

FOR MARINE MACROBENTHOS, 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
W. K. Michener, R. J. Feller, and D. G. Edwards. 

IN: New Approaches to Monitoring Aquatic Eco- 
systems. American Society for Testing and Materi- 

als, Philadelphia, PA. 1987. p 173-188, 3 fig, 3 tab, 
ll =< — Science Foundation Grant BSR- 
801 


Descriptors: *Information systems, *Data storage 
and retrieval, *Monitoring, *Water quality, *Data 
collection, *Ecosystems, Management planning, 
Statistical analysis, Temporal variation, Long-term 
Ecological Research Program, Design criteria, Re- 
search support. 


As one of eleven Long-Term ee Research 
Program sites in the nation ( ~w sy 
National Science Foundation) Belle W. 
Baruch Institute for Marine Biology and Coastal 
Research has developed a flexible system for the 
management and analysis of ecological data. The 
Baruch Data Management System (BDMS) con- 
tains over four years of data collected from ecolog- 
ical research on coastal and estuarine habitats. Im- 
fawn design features of information bases for 
long-term monitoring are described. Since tempo- 
ral variability is an inherent part of ecological data 
sets, it is important to delineate — periods when 
sampling must be intensified and periods when 
sampling can be decreased without compromising 
Peace maar of the processes under question. 
Examples of analyses of temporal variability vad 
one of the biological data sets (macrobenthos) 
resented, and a case is made for the importance of 
| monitoring effects to the generations of 
process-related experiments. (See also W89-02317) 
tAuthor’ 's abstract) 
W89-02329 


NOAA SATELLITE-DERIVED SNOW COVER 
DATA BASE: PAST, PRESENT, AND FUTURE, 
National Environmental Satellite, Data, and Infor- 
mation Service, Washington, DC. 

For primary bibliographic entry see Field 2C. 
W89-02617 


10F. Preparation Of Reviews 


NITRATES AND PESTICIDES IN GROUND 
WATER: AN ANALYSIS OF A COMPUTER- 
BASED LITERATURE SEARCH, 

Oklahoma Univ., Norman. Environmental and 
Ground Water Inst. 

For primary bibliographic entry see Field SB. 
W89-02666 





ACCLIMATIZATION 
Role of Protozoa in Microbial Acclimation for 
Mineralization of Organic Chemicals in Sewage, 
W89-03283 5D 


ACCLIMITIZATION 
Physiological Evidence of Acclimation to Acid/ 
Aluminum Stress in Adult Brook Trout (Salve- 
linus fontinalis): II. Blood Parameters by Cannu- 
lation, 
W89-03238 5C 


ACID MINE DRAINAGE 
Hydrogeologic and Geochemical Aspects of 
Contaminant Transport at the Falls City, Texas 
UMTRA Site, 
W89-02362 5B 


Effects of Acid Mine Drainage on Groundwater 
Quality at the Leviathan Sulfur Mine, Alpine 
County, California, 

W89-02363 5C 


ACID MINE WATER 
Migration of Acidic Groundwater Seepage from 
Uranium-Tailings Impoundments: 2. Geochemi- 
cal Behavior of Radionuclides in Groundwater, 
W89-03038 5B 


Migration of Acidic Groundwater Seepage from 
Uranium-Tailings Impoundments: 3. Simulations 
of the Conceptual Model with Application to 
Seepage Area A, 

W89-03039 5B 


ACID RAIN 
Effects of Atmospheric Pollutants on Forests, 
Wetlands and Agricultural Ecosystems. 
W89-02304 5B 


Consequences of Cloud Water Deposition on 
Vegetation at High Elevation, 
W89-02305 5B 


Air Pollution and Soil Acidification, 
W89-02306 5B 


Discussion of the Changes in Soil Acidity Due 
to Natural Processes and Acid Deposition, 
W89-02307 


Soil Acidification and Metal Solubility in For- 
ests of Southern Sweden, 
W89-02308 5B 


Differences in Aluminum Mobilization in Spodo- 
sols in New Hampshire (USA) and in the Neth- 
erlands as a Result of Acid Deposition, 

W89-02309 5B 


Limits on Cation Leaching of Weakly Podzo- 
lized Forest Soils: An Empirical Evaluation, 
W89-02310 5B 


Natursl and Anthropogenic Acidification of 
Peatlands, << 
W89-02311 5B 


Responses to Acidic Deposition in Ombotrophic 
Mires in the U.K., 
W89-02314 5B 


Stratigraphic Record of Atmospheric Loading 
of Metals at the Ombrotrophic Big Heath Bog, 
Mt. Desert Island, Maine, U.S.A., 

W89-02315 5B 


Proton Cycling in Bogs: Geographical Variation 
in Northeastern North America, 
W89-02316 5B 


Comparison of Lake Sediments and Ombrotro- 
phic Peat Deposits as Long-Term Monitors of 
Atmospheric Pollution, 

W89-02321 SA 


Modeling the Response of Lake-Aquifer Sys- 
tems to Acid Precipitation, 
W89-02341 5C 


SUBJECT INDEX 


National Surface Water Survey, Western Lake 
Survey (Phase I -- Synoptic Chemistry) Quality 
Assurance Plan, 

W89-02413 2H 


External Quality-Assurance Results for the Na- 
tional Atmospheric Deposition Program and Na- 
tional Trends Network During 1986, 

W89-02463 7C 


Directory of Precipitation Monitoring Sites, Na- 
tional Atmospheric Deposition Program/Na- 
tional Trends Network (NADP/NTN). 

W89-02480 TA 


Results of Intercomparison Studies for the Meas- 
urements of pH and Specific Conductance at 
National Atmospheric Deposition Program/Na- 
tional Trends Network Monitoring Sites, Octo- 
ber 1981-October 1985, 

W89-02485 5A 


Evaluation of Rain Chemistry Data for the John 
F. Kennedy Space Center, Florida and the Uni- 
versity of Central Florida, Orlando, Florida, 

W89-02708 4C 


Acidification of Freshwaters, 
W89-02774 5B 


Acid Precipitation. Citations from the COM- 
PENDEX Engineering Information Inc. Data- 
base (Sept 84 - Aug 86). 

W89-02784 SB 


Acid Precipitation. Citations from the COM- 
PENDEX Engineering Information Inc. Data- 
base (Sept 86 - Aug 87). 

W89-02785 5B 


Acid Precipitation Literature Review 1986: 
Emission, Transport, Transformation and Depo- 
sition of Acidic Trace Species, 

W89-02822 5B 


Review of Papers Published in 1985 about Emis- 
sion, Transport, Transformation and Deposition 
of Atmospheric Trace Constituents of Impor- 
tance for Acid Deposition, 

W89-02827 e 5B 


Summary of Maryland Stream pH and Alkalini- 
ty Data: Analysis of Its Application to Assessing 
the Impacts of Acidic Deposition, 

W89-02840 5C 


Fiscal Year 1985 Summary Report of NOAA 
Meteorology Division Support to the Environ- 
mental Protection Agency. 

W89-02857 5B 


Studies of the Mechanisms and Rates with 
which Nitrogen Species are Incorporated into 
Cloud Water and Precipitation, 

W89-02862 5B 


Survey of Sensitivity of Southern California 
Lakes to Acid Deposition, 
W89-02864 5C 


National Acid Precipitation Assessment Pro- 
gram: Annual Report, 1986. 
W89-02873 5B 


NAPAP Operating Research Plan: 1986-1988. 
W89-02876 SB 


Development and Field Use of a Snow Collec- 
tor for Acid Precipitation Studies, 
W89-02945 5B 


Rocky Mountain Acid Deposition Model As- 
sessment: Evaluation of Mesoscale Acid Deposi- 
tion Models for Use in Complex Terrain, 

W89-02969 5B 


Acid Precipitation in North America: 1985 
Annual and Seasonal Data Summaries from 
Acid Deposition System Data Base, 

W89-02997 5B 


Effects of Ozone and Acid Rain on White Pine 
(Pinus strobus) Seedlings Grown in Five Soils: 
Il. Mycorrhizal Infection, 

W89-03057 5C 


Effects of Ozone and Acid Rain on White Pine 
(Pinus strobus) Seedlings Grown in Five Soils: 
III. Nutrient Relations, 

W89-03058 5C 


Sensitivity of Meander Lake to Acid Deposition, 
W89-03110 s€ 


Fate of Added Alkalinity During Neutralization 
of Acid Lake, 
W89-03111 5G 


Reversibility of Acidification Shown by Whole- 
Catchment Experiments, 
W89-03120 5B 


Contaminated Aquifers are a Forgotten Compo- 
nent of the Global N20 Budget, 
W89-03121 5B 


Recent Acidification of a Large Scottish Loch 
Located Partly within a National Nature Re- 
serve and Site of Special Scientific Interest, 
W89-03125 


Effects of Simulated Acid Rain on Sugar Maple 
Seedling Root Growth, 
W89-03300 5C 


ACID RAIN EFFECTS 
Thermodynamic Calculations with Special Ref- 
erence to the Aqueous Aluminum System, 
W89-02641 2K 


Transport, Bioaccumulation, and Toxicity of 
Metals and Metalloids in Microorganisms under 
Environmental Stress, 

W89-02652 5B 


Western Lake Survey, Phase I. Data Base. 
W89-02946 2H 


Critique of Models for Freshwater and Soil 
Acidification, 
W89-02967 5B 


Aquatic Macrophytes in Adirondack (New 
York) Lakes: Patterns of Species Composition in 
Relation to Environment, 

W89-03056 5C 


Atmospheric, Geological, Marine, and Anthro- 
pogenic Effects on Groundwater Quality in Fin- 
land, 

W89-03076 5B 


Effect of pH on Speciation and Toxicity of 
Aluminum to Rainbow Trout (Salmo gairdneri), 
W89-03213 5C 


Effects of Liming on the Distribution of Cadmi- 
um in Water, Sediment, and Organisms in a 
Swedish Lake, 

W89-03224 5B 


Long-Term Sublethal Acid Exposure in Rain- 
bow Trout (Salmo gairdneri) in Soft Water: 
Effects on Ion Exchanges and Blood Chemistry, 
W89-03226 SC 


Scaled Chrysophytes (Chrysophyceae) as Indi- 
cators of pH in Sudbury, Ontario, Lakes, 
W89-03227 5A 


Effects of Aluminum and Low pH on Net Ion 
Fluxes and Ion Balance in the Brook Trout 
(Salvelinus fontinalis), 

W89-03235 5C 





ACID RAIN EFFECTS 


Blood Gases, Acid-Base Status, Ions, and Hema- 
tology in Adult Brook Trout (Salvelinus fontina- 
lis) Under Acid/Aluminum Exposure, 

W89-03236 - 


Physiological Evidence of Acclimation to Acid/ 
Aluminum Stress in Adult Brook Trout (Salve- 
linus fontinalis): I. Blood Composition and Net 
Sodium Fluxes, 

W89-03237 5C 


Physiological Evidence of Acclimation to Acid/ 
Aluminum Stress in Adult Brook Trout (Salve- 
linus fontinalis): II. Blood Parameters by Cannu- 
lation, 

W89-03238 5C 


Sodium Transport in the Brook Trout, Salve- 
linus fontinalis: Effects of Prolonged Low pH 
Exposure in the Presence and Absence of Alu- 
minum, 

W89-03239 aC 


Effects of Low pH and Aluminum on Ventila- 
tion in the Brook Trout (Salvelinus fontinalis), 
W89-03240 5C 


Effect of Long-Term Exposure to Acid, Alumi- 
num, and Low Calcium on Adult Brook Trout 
(Salvelinus fontinalis): I. Survival, Growth, Fe- 
cundity, and Progeny Survival, 

W89-03241 5C 


Effect of Long-Term Exposure to Acid, Alumi- 
num, and Low Calcium on Adult Brook Trout 
(Salvelinus fontinalis): II. Vitellogenesis and Os- 
moregulation, 

W89-03242 = 


Morphometric Changes in Gill Secondary La- 
mellae of Brook Trout (Salvelinus fontinalis) 
after Long-Term Exposure to Acid and Alumi- 
num, 

W89-03243 5 


Effect of pH on Iron and Manganese Uptake by 
a Green Alga, 
W89-03246 SC 


Effects of Simulated Acid Rain on Sugar Maple 
Seedling Root Growth, 
'W89-03300 ~~ 


ACID TREATMENT 
Heavy Metal Removal from Sewage Sludge: 
Practical Experiences with Acid Treatment, 
W89-02818 5D 


ACIDIC WATER 
Natural and Anthropogenic Acidification of 
Peatlands, 
W89-02311 5B 


Modeling Acid Migration Through Soils, 
W89-02361 5B 


Aquatic Macrophytes in Adirondack (New 
York) Lakes: Patterns of Species Composition in 
Relation to Environment, 

W89-03056 5C 


Fate of Added Alkalinity During Neutralization 
of Acid Lake, 
W89-03111 5G 


Scaled Chrysophytes (Chrysophyceae) as Indi- 
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of the Anaerobic Degradation of Organic Pollut- 


ants, 
W89-02920 5D 
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Role of Phenolic and Humic Compounds in 
Anaerobic Digestion Processes, 
W89-02924 5D 
AIR FORCE GEOPHYSICS LAB., HANSCOM 
AFB, MA. 

Cumulus and Thunderstorm Initiation by Moun- 

tains, 

W89-02787 2B 


AIR FORCE INST. OF TECH., WRIGHT- 
PATTERSON AFB, OH. SCHOOL OF 
ENGINEERING. 
Simulations of Physical Nonequilibrium Solute 
Transport Models: Application to a Large-Scale 
Field Experiment, 
W89-03148 2F 


AIR FORCE OCCUPATIONAL AND 
ENVIRONMENTAL HEALTH LAB., BROOKS 
AFB, TX. 
Wastewater Characterization and Hazardous 
Waste Survey, Castle AFB, CA, 
W89-02704 5D 
ALABAMA MARINE RESOURCES LAB., 
DAUPHIN ISLAND. 
Mobile Bay Estuary: Stratification, Oxygen De- 
pletion, and Jubilees, 
W89-02696 2L 


ALBANY MUSEUM, GRAHAMSTOWN 
(SOUTH AFRICA). 

Research and Information Needs, 

W89-02993 2H 


ALBERTA ENVIRONMENT, EDMONTON. 
STANDARDS AND APPROVALS DIV. 
Effect of pH on Speciation and Toxicity of 
Aluminum to Rainbow Trout (Salmo gairdneri), 
W89-03213 5C 


ALBERTA ENVIRONMENTAL CENTRE, 
VEGREVILLE. 
Organic Chemicals in Natural Waters: Applied 
Monitoring and Impact Assessment, 
W89-02776 5C 


ALBERTA UNIV., EDMONTON. DEPT. OF 
MICROBIOLOGY. 
Anaerobic Degradation of Phenolic Compounds 
with Applications to Treatment of Industrial 
Waste Waters, 
W89-02918 5D 
ALBERTA UNIV., EDMONTON. DEPT. OF 
ZOOLOGY. 
Comparison of In Situ Estimates of Chlorophyll 
a Obtained with Whatman GF/F and GF/C 
Glass-Fiber Filters in Mesotrophic to Hypereu- 
tophic Lakes, 
W89-03217 7B 


ALIGARH MUSLIM UNIV. (INDIA). DEPT. 
OF BIOLOGY. 
Movement of Carbofuran (Nematicide) in Soil 
Columns, 
W89-03297 5B 


AMERICAN ELECTROPLATERS AND 
SURFACE FINISHERS SOCIETY, ORLANDO, 
FL. 
8th AESF/EPA Conference on Pollution Con- 
trol for the Metal Finishing Industry. 
W89-02392 5G 
AMERICAN SOCIETY OF CIVIL 
ENGINEERS, NEW YORK. TASK 
COMMITTEE ON BELT FILTER PRESSES. 
Belt Filter Press Dewatering of Wastewater 
Sludge. 


W89-03099 5D 


AMSTERDAM UNIV. (NETHERLANDS). LAB. 
FOR PHYSICAL GEOGRAPHY AND SOIL 
SCIENCE, 
Surface and Subsurface Sources of Suspended 
Solids in Forested Drainage Basins in the 
Keuper Region of Luxembourg, 
W89-02892 2 


Sources of Variation of Soil Erodibility in 
Wooded Drainage Basins in Luxembourg, 
W89-02893 


ANEPTEK CORP., WAYLAND, MA. 
Waste Treatment and Recycling of Mixed 
Wastewater from a Metal Finishing Company, 
W89-02408 5D 


APPLIED RESEARCH CORP., LANDOVER, 
MD. 
Satellite Rainfall Retrieval by Logistic Regres- 
sion, 
W89-02854 7C 


AQUATEAM-NORWEGIAN WATER 
TECHNOLOGY CENTRE OF OSLO 
(NORWAY). 

Pretreatment of Sludge Liquors in Sewage 

Treatment Plants, 

W89-02817 5D 


ARCTIC BIOLOGICAL STATION, STE. ANNE 
DE BELLEVUE (QUEBEC). 
Influence of a River Plume on the Sea-ice Meio- 
fauna in South-eastern Hudson Bay, 
W89-03189 2L 


ARGONNE NATIONAL LAB., IL. 
BIOLOGICAL, ENVIRONMENTAL, AND 
MEDICAL RESEARCH DIV. 
Effects on Suspended and Substrate Sediments 
in Two Streams Resulting from Different Gas- 
Pipeline Installation Techniques, 
W89-02823 4C 


Nonparametric Evaluation of the Size of Limno- 
logical Sampling Networks: Application to the 
Design of a Survey of Green Bay, 

W89-03174 TA 


ARGONNE NATIONAL LAB., IL. ENERGY 
AND ENVIRONMENTAL SYSTEMS DIV. 
Cumulative Impact Assessment: Application of a 
Methodology, 
W89-02824 7C¢ 


Effects of Gas-Pipeline Construction on the 
Aquatic Ecosystem of Canada Creek, Presque 
Isle County, Michigan, 

W89-02861 4c 


Cumulative Impact Assessment: Issues to Con- 
sider in Selecting a Cumulative Assessment 
Method, 

W89-02965 5C 


Modeling Groundwater Transport of Dissolved 
Gasoline and Using the Results to Evaluate Aq- 
uifer Restoration Processes, 

W89-03321 5B 


ARIZONA DEPT. OF ENVIRONMENTAL 
QUALITY, PHOENIX. 
Impacts of Recharge Legislation on Groundwat- 
er Management in Arizona, 
W89-02336 4B 


Dry Wells - Solution or Pollution: An Arizona 
Status Report, 
W89-02338 5B 


Statewide Groundwater Quality Monitoring 


Network Design, 
W89-02343 5A 
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ARIZONA DEPT. OF ENVIRONMENTAL QUALITY, PHOENIX. 


Random Survey of VOC’s, Pesticides and Inor- 
ganics in Arizona’s Drinking Water Wells, 
W89-02344 5A 


ARIZONA GAME AND FISH DEPT., 
PHOENIX. 
Effects of Steady versus Fluctuating Flows on 
Aquatic Macroinvertebrates in the Colorado 
River below Glen Canyon Dam, Arizona, 
W89-02940 


ARIZONA UNIV., TUCSON. 
Toward Sustaining a Desert Metropolis: Water 
and Land Use in Tucson, Arizona, 
W89-02637 6D 


ARIZONA UNIV., TUCSON. DEPT. OF 
CHEMISTRY. 
Ultra-Trace-Level Determination of Cobalt, 
Chromium, and Hydrogen Peroxide by Luminol 
Chemiluminescence Detected With a Charge- 
Coupled Device, 
W89-03181 7B 


ARMY ENGINEER DISTRICT, NEW 
ORLEANS, LA. 
Clam Shell Dredging in Lakes Pontchartrain 
and Maurepas, Louisiana, 
W89-02715 6G 


ARMY ENGINEER DISTRICT, PORTLAND, 
OR. 
Spirit Lake, Mount St. Helens, Washington, 
Limnological and Bacteriological Investigations. 
Final Report, Volume I, 

W89-02709 2H 


Spirit Lake, Mount St. Helens, Washington, 
Limnological and Bacteriological Investigations. 
Final Report, Volume II, Appendices, 

W89-02710 2H 


ARMY ENGINEER DISTRICT, ROCK 
ISLAND, IL. 
Definite Project Report for Section 14. Emer- 
gency Streambank Protection, Sangamon River 
Sewage Treatment Facility, Riverton, Illinois. 
W89-02934 4D 


ARMY ENGINEER DISTRICT, ST. PAUL, MN. 
Souris River Basin Project, Saskatchewan, 
Canada - North Dakota, U.S.A. General Plan 
Report and Draft Environmental Impact State- 
ment. 

W89-02937 8A 


Watertown, Minnesota: Flood Proofing Infor- 
mation. 
W89-02939 6F 


ARMY ENGINEER DIV. SOUTHWESTERN, 
DALLAS, TX. 
Annual Report, 1986 (Reservoir Control Center, 
Southwestern Division, U.S. Army Corps of En- 
gineer). 
W89-02716 4A 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
ENVIRONMENTAL LAB. 
Contrasting Diel Patterns of Vertical Migration 
in the Dinoflagellate Ceratium hirundinella in 
Relation to Phosphorus Supply in a North Tem- 
perate Reservoir, 
W89-03221 2H 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
HYDRAULICS LAB. 
Air Demand and Conduit Pressures, Stillhouse 
Hollow Dam, Lampasas River, Texas, 
W89-02415 8B 


Blountstown Reach, Apalachicola River, Mova- 
ble-Bed Model Study, 
W89-02416 2J 
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Martins Fork Lake Sedimentation Study: Hy- 
draulic Model Investigation, 
W89-02780 2J 


New Haven Harbor Numerical Model Study, 
W89-02874 6G 


1-664 Bridge-Tunnel Study, Virginia Sedimenta- 
tion and Circulation Investigation, 
W89-02875 4C 


NAPAP Operating Research Plan: 1986-1988. 
W89-02876 SB 


Temperature Analysis, Howard A. Hanson Res- 
ervoir, Washington: Mathematical Model Inves- 
tigation, 

W89-02877 2H 


ARMY ENGINEER WATERWAYS 
EXPERIMENT STATION, VICKSBURG, MS. 
STRUCTURES LAB. 
Sulfate Resistance of Mortars Made Using Port- 
land Cement and Blends of Portland Cement and 
Pozzolan or Slag, 
W89-02714 8F 


ARMY TOXIC AND HAZARDOUS 
MATERIALS AGENCY, ABERDEEN 
PROVING GROUND, MD. 
Plating Waste Sludge Metal Recovery, 
W89-02395 


ATMOSPHERIC AND ENVIRONMENTAL 
RESEARCH, INC., CAMBRIDGE, MA. 
Review of 183 GHz Moisture Profile Retrieval 
Studies, 
W89-02705 7C 


ATOMIC ENERGY OF CANADA LTD., 
CHALK RIVER (ONTARIO). CHALK RIVER 
NUCLEAR LABS. 
Pu(239,240) Residence Times in Freshwaters 
and Accumulation in Shield Lake Sediments, 
W89-03209 2H 


AUBURN UNIV., AL. 
New Disinfection Agents for Water, 
W89-02970 SF 


AUBURN UNIV., AL. DEPT. OF CHEMISTRY. 
Halamine Water Disinfectants, 
W89-03285 5F 


AUSTRALIAN INST. OF MARINE SCIENCES, 
TOWNSVILLE. DEPT. OF PHYSICAL 
OCEANOGRAPHY. 

Circulation Anomalies in Tropical Australian 

Estuaries, 

W89-02697 2L 


BAKER BROTHERS/SYSTEMS, 
STOUGHTON, MA. 
Electrolytic Recovery Theory, Application, Ad- 
vantages, 
W89-02407 5D 


BANGLADESH MINERAL EXPLORATION 
AND DEVELOPMENT CORP. DACCA. 
Water-Bearing Zones in the Mining Area of the 
Northern Region of Bangladesh with Regard to 
Utilization of Mine Water for Irrigation and 
Other Uses, 
W89-02369 2F 


BATTELLE COLUMBUS DIV., OH. 
Evaluation of Municipal Solid Waste Landfill 
Cover Designs, 
W89-02871 SE 


BATTELLE PACIFIC NORTHWEST LABS., 
RICHLAND, WA. 
Groundwater Assessment Modeling Under the 
Resource Conservation and Recovery Act, 
W89-02995 5B 


Influence of Cosolvents on Quinoline Sorption 
by Subsurface Materials and Clays, 
W89-03040 5B 


Rationale for the Design of Monitoring Well 
Screens and Filter Packs, 
W89-03332 5B 


BAYER A.G., LEVERKUSEN (GERMANY, 
F.R.). PLASTICS AND COATINGS DIV. 
Critical Assessment of the ‘Dynamic Daphnia 
Test’ (Kritische Betrachtung des ‘Dynamischen 
Daphnien Tests’), 
W89-03046 SA 


BAYERISCHES LANDESAMT FUER 
WASSERWIRTSCHAFT, MUNICH 
(GERMANY, F.R.). 

Project Appraisal, Resource Allocation and 

Public Involvement, 

W89-02758 6E 


BEAK CONSULTANTS LTD., BRAMPTON 
(ONTARIO). 
Bacterial Loadings from Resuspended Sediments 
in Recreational Beaches, 
W89-03136 5B 


BEDFORD INST. OF OCEANOGRAPHY, 
DARTMOUTH (NOVA SCOTIA). DEPT. OF 
FISHERIES AND OCEANS. 
Modeling of Tidally Induced Residual Currents, 
W89-02690 2L 


BEDFORD INST. OF OCEANOGRAPHY, 
DARTMOUTH (NOVA SCOTIA). MARINE 
ECOLOGY LAB. 
Production and Use of Detritus in Various 
Freshwater, Estuarine, and Coastal Marine Eco- 
systems, 
W89-03266 2H 


Applicability of Fish Yield Indices in Freshwa- 
ter and Marine Ecosystems, 
W89-03270 2H 


BEIJING UNIV. (CHINA). DEPT. OF 
GEOPHYSICS. 
Relationships between Snow Cover and Tem- 
perature in the Lower Troposphere, General 
Circulation in East Asia and Precipitation in 
China, 
W89-02609 2C 


BEMIDJI STATE UNIV., MN. CENTER FOR 
ENVIRONMENTAL STUDIES. 
Quantitative Studies of Biodegradation of Petro- 
leum And Some Model Hydrocarbons in 
Ground Water and Sediment Environments, 
W89-02674 5B 


BEN-GURION UNIV. OF THE NEGEV, SDE 
BOKER (ISRAEL). JACOB BLAUSTEIN INST. 
FOR DESERT RESEARCH. 
Role of Tracer Methods in Hydrology as a 
Source of Physical Information: Basic Concepts 
and Definitions, Time Relationship in Dynamic 
Systems, 
W89-03010 7B 


Biological Groundwater Denitrification: Labo- 
ratory Studies, 
W89-03096 SF 


BIHAR UNIV., MUZAFFARPUR (INDIA). 
DEPT. OF ZOOLOGY. 
Sensitivity of Branchial Mucus to Crude Oil 
Toxicity in a Freshwater Fish, Colisa fasciatus, 
W89-03204 5C 





BIRMINGHAM UNIV. (ENGLAND). DEPT. OF 
CIVIL ENGINEERING. 
Groundwater Flow through a Miliolite Lime- 
stone Aquifer, 
W89-03050 2F 


BOLIDEN KEMI A.B., STOCKHOLM 
(SWEDEN). 
Pre-Precipitation for Improvement of Nitrogen 
Removal in Biological Wastewater Treatment, 
W89-02812 5 


BOYCE THOMPSON INST. FOR PLANT 
RESEARCH, ITHACA, NY. 
Effects of Ozone and Acid Rain on White Pine 
(Pinus strobus) Seedlings Grown in Five Soils: 
III. Nutrient Relations, 
W89-03058 sc 


BP PETROLEUM DEVELOPMENT LTD., 
ABERDEEN (SCOTLAND). 
Macrofauna of Subtidal Sediments Using 
Remote Sampling, 
W89-02764 2L 


Processing Sediment Macrofauna Samples, 
W89-02765 


BRANDES (R.J.) CO., AUSTIN, TX. 
Quantity and Quality of Recharge to the Ogal- 
lala Aquifer from Urban Runoff, 
W89-02340 4c 


BRISTOL UNIV. (ENGLAND). 
Flood Inundation Modelling Using MILHY, 
W89-03330 2E 


Modelling Seasonally Freezing Ground Condi- 
tions, 
W89-03331 2C 


BRISTOL UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Controls on the Composition of Authigenic Per- 
colation Water in the Burren, Ireland, 
W89-02730 2K 


Controls on Overland Flow Generation, 
W89-02882 2E 


BRITISH COLUMBIA UNIV., VANCOUVER. 
DEPT. OF GEOGRAPHY. 
River Bed Gravels: Sampling and Analysis, 
W89-02433 


Experimental Method in Geomorphology, 
W89-02913 


BRITISH GEOLOGICAL SURVEY, 
KEYWORTH (ENGLAND). 
Distribution of Gamma-emitting Radionuclides 
in Surface Subtidal Sediments Near the Sella- 
field Plant, 
W89-03190 5B 


BUDERUS A.G., WETZLAR (GERMANY, F.R.). 
Separators and Emulsion Separation Systems for 
Petroleum, Oil, and Lubricants, 

W89-02808 5D 


BUNDESANSTALT FUER 
GEOWISSENSCHAFTEN UND ROHSTOFFE, 
HANOVER (GERMANY, F.R.). 

International Legend for Hydrogeological 

Maps: Principles and Application, 

W89-02386 7B 


Data Requirements for Hydrogeological Maps, 
W89-02387 TA 


BUNDESGESUNDHEITSAMT, BERLIN 
(GERMANY, F.R.). INST. FUER WASSER-, 
BODEN- UND LUFTHYGIENE. 

Chemical Treatment of Flue Gas Washing Liq- 

uids, 

W89-02809 5D 
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CAMBRIDGE UNIV. (ENGLAND). DEPT. OF ZOOLOGY. 


Problems of the Toxicological Compatibility of 
Hydrogen Peroxide in Drinking and Swimming 
Pool Water for Humans from the Pharmacokine- 
tic and Biochemical Points of View (Probleme 
Der } »xikolc hen Vertraglichkeit von 
Wasserstoffperoxid in Bade- and Trinkwasser 
aus Biochemischer und Pharmakokinetischer 
Sicht), 

W89-03042 5C 





Microbial Activity in Sanitary Landfills: A Pos- 
sible Source of the Humic Substances in 
Groundwater, 

W89-03079 5B 


Biological Degradation of Volatile Chlorinated 
Hydrocarbons in Groundwater, 
W89-03081 5B 


BUREAU OF INDIAN AFFAIRS, 
ALBUQUERQUE, NM. ALBUQUERQUE 
AREA OFFICE. 
Implications of the Clean Water Act and Safe 
Drinking Water Act Legislation for Southwest- 
ern Indian Tribes: Water-Quality Management 
and Indian Self Determination, 
W89-02334 5G 


BUREAU OF LAND MANAGEMENT, 
ROSEBURG, OR. 
Peak/Risk/Culvert: A Program to Compute 
Peak Flows, Hydrologic Risk, and Circular Cul- 
vert Sizes at Forest Road Crossings, 
W89-02831 2E 


BUREAU OF MINERAL RESOURCES, 
GEOLOGY AND GEOPHYSICS, CANBERRA 
(AUSTRALIA). 

Assessment and Mapping of Australia’s Ground- 

water Resources, 

W89-02365 2F 


BUREAU OF MINES AND GEO-SCIENCES, 
MANILA (PHILIPPINES). 
Hydrogeological Mapping in the Philippines, 
W89-02382 2F 


BUREAU OF RECLAMATION, DENVER, CO. 
ENGINEERING AND RESEARCH CENTER. 
Energy Dissipation Rate Approach in River Me- 


chanics, 
W89-02453 2 


C3 INTERNATIONAL, INC., ST. PAUL, MN. 
Membrane Separation Processes for Industrial 
Effluent Treatment, 

W89-02806 sD 


CADIZ UNIV. (SPAIN). DEPT. OF 
CHEMICAL ENGINEERING. 

Thermophilic Anaerobic Digestion of Winery 

Waste (Vinasses): Kinetics and Process Optimi- 

zation, 

W89-03114 5D 
CALGARY UNIV. (ALBERTA). AQUATIC 
ECOLOGY SECTION. 

Contrasting Patterns of Net- and Nanoplankton 


Production and Biomass Among Lakes, 
W89-03218 2H 


CALGARY UNIV. (ALBERTA). DEPT. OF 
BIOLOGY. 
Effects of Low pH and Aluminum on Ventila- 
tion in the Brook Trout (Salvelinus fontinalis), 
W89-03240 5C 


CALIFORNIA STATE WATER RESOURCES 
CONTROL BOARD, SACRAMENTO. 
Pretreatment for Wastewater Reclamation and 


Reuse, 
W89-02820 5D 


- CALIFORNIA UNIV., BERKELEY. COLL. OF 


ENGINEERING. 
Residual Strength of Sand From Dam Failures 
in the Chilean Earthquake of March 3, 1985, 
W89-02851 8 


CALIFORNIA UNIV., BERKELEY. DEPT. OF 
AGRICULTURAL AND RESOURCE 
ECONOMICS. 

Incentives and Institutions to Reduce Pesticide 

Contamination of Ground Water, 

W89-02677 5G 


CALIFORNIA UNIV., BERKELEY. DEPT. OF 
CIVIL ENGINEERING. 
Review of the State of the Art for Underwater 
Repair Using Abrasion-Resistant Concrete. 
W89-02781 8F 


CALIFORNIA UNIV., DAVIS. 
Central Valley of California, 
W89-02633 


CALIFORNIA UNIV., DAVIS. DEPT. OF 
BOTANY. 
Hurricane-Induced Sediment Deposition in a 
Gulf Coast Marsh, 
W89-03193 2 


CALIFORNIA UNIV., LOS ANGELES. 
Great American Desert Transformed: Aridity, 
Exploitation, and Imperialism in the Making of 
the Modern American West, 
W89-02632 6D 


CALIFORNIA UNIV., RICHMOND. 
EARTHQUAKE ENGINEERING RESEARCH 
CENTER. 

Dynamic Reservoir Interaction with Monticello 

Dam, 

W89-02848 8A 


CALIFORNIA UNIV., RICHMOND. 
SANITARY ENGINEERING AND 
ENVIRONMENTAL HEALTH RESEARCH 
LAB. 

Strategies for Long-Term Pollution Monitoring 

of the Coastal Oceans, 

W89-02319 SA 


CALIFORNIA UNIV., RIVERSIDE. 
Growth and Water in the South Coast Basin of 
California, 
W89-02636 6D 


CALIFORNIA UNIV., SANTA BARBARA. 
Remote Sensing of Snow Properties in Moun- 
tainous Terrain, 

W89-02624 7B 


CALIFORNIA UNIV., SANTA BARBARA. 
DEPT. OF BIOLOGICAL SCIENCES. 
Survey of Sensitivity of Southern California 
Lakes to Acid Deposition, 
W89-02864 5C 


Interpretation of ‘Controlled’ 
periments in Streams, 
W89-03117 TA 


vs ‘Natural’ Ex- 


Indirect Effects and Biological Control of Mos- 
quitoes by Mosquitofish, 
W89-03124 2H 


CALIFORNIA UNIV., SANTA BARBARA. 
MARINE SCIENCE INST. 
Chemical and Biological Survey of Lakes and 
Streams Located in the Emerald Lake Water- 
shed, Sequoia National Park, 
W89-02852 2H 


CAMBRIDGE UNIV. (ENGLAND). DEPT. OF 
ZOOLOGY. 
Coastal Lagoons of East Anglia, U.K., 
W89-03184 2L 
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CANADIAN CLIMATE CENTRE, DOWNSVIEW (ONTARIO). 


CANADIAN CLIMATE CENTRE, 
DOWNSVIEW (ONTARIO). 

Snow Surveying in Canada, 

W89-02614 7B 


Potential Impacts of a Scenario of CO2-Induced 
Climatic Change on Ontario, Canada, 
W89-03063 2A 


CANTERBURY UNIV., CHRISTCHURCH 
(NE'V ZEALAND). DEPT. OF CIVIL 
ENGINEERING. 
Static Armour Layers by Selective Erosion, 
W89-02439 


CAPE TOWN UNIV. (SOUTH AFRICA). DEPT. 
OF ZOOLOGY. 

Riverine Ecosystems, 

W89-02986 2H 


CARIBBEAN RESEARCH INST., ST. 
THOMAS, VI. WATER RESOURCES 
RESEARCH CENTER. 
Fiscal Year 1986 Program Report (Virgin Is- 
lands Water Resources Research Center), 
W89-02588 9D 


CECOS INTERNATIONAL, INC., BUFFALO, 
NY 


Treatment of Hazardous Wastes in a Sequencing 
Batch Reactor, 
W89-02917 5D 


CENTRAAL INST. VOOR 
VOEDINGSONDERZOEK TNO, ZEIST 
(NETHERLANDS). TOXICOLOGICAL 
ANALYSIS DEPT. 
Capillary Gas Chromatographic Determination 
of Amitrole in Water with Alkali Flame Ioniza- 
tion Detection, 
W89-03287 5A 


CENTRAL COLORADO WATER 
CONSERVANCY DISTRICT, GREELEY. 
Conjunctive Use of Surface and Ground Water 
in the South Platte, River Basin: A Case Study 
of the Central Colorado Water Conservancy 
District, 
W89-02659 6D 


CENTRAL FLORIDA RESEARCH AND 

EDUCATION CENTER, SANFORD, FL. 
Diflubenzuron Application to Citrus and Its 
Impact on Invertebrates in an Adjacent Pond, 
W89-03208 5C 


CENTRAL GROUND WATER BOARD, NEW 
DELHI (INDIA). 
Groundwater Resources Development and Man- 
agement in India, 
W89-02373 2F 


CENTRE D’OCEANOLOGIE DE MARSEILLE 
(FRANCE). 

Oceanographic Characteristics of the Seine Es- 

tuary, 

W89-02699 2L 
CENTRE NATIONAL DE LA RECHERCHE 
SCIENTIFIQUE, TOULOUSE (FRANCE). 
CENTRE D’ECOLOGIE DES RESSOURCES 
RENOUVELABLES, 

Role of Riparian Woods in Regulating Nitrogen 

Fluxes Between the Alluvial Aquifer and Sur- 


face Water: A Conceptual Model, 
W89-03140 6G 


CH2M/HILL, DENVER, CO. 
Unit Process Tradeoffs for Combined Trickling 
Filter and Activated Sludge Processes, 
W89-03160 5D 


Enhanced Secondary Treatment Incorporating 
Biological Nutrient Removal, 
W89-03163 5D 
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CHALMERS UNIV. OF TECHNOLOGY, 
GOETEBORG (SWEDEN). DEPT. OF 
GEOLOGY. 

Clogging Problems in Groundwater Heat Pump 

Systems in Sweden, 

W89-03089 2F 


CHEMISCHE FABRIK STOCKHAUSEN 
G.M.B.H., KREFELD (GERMANY, F.R.). 
Polyelectrolytes for the Treatment of Tap and 
Filter Back Washing Water, 
W89-02797 5F 


CHEN AND ASSOCIATES, DENVER, CO. 
Design and Construction of a Subsurface Gaso- 
line Recovery System Westminster, Colorado, 
W89-02357 5G 


CHENGDU INST. OF GEOGRAPHY (CHINA). 
Analysis of Sediment Transport by Debris 
Flows in the Jiangjia Gully, Yunnan, 

W89-02909 2J 


CHICAGO DEPT. OF WATER, IL. WATER 
QUALITY SURVEILLANCE SECTION. 
Lake Michigan Water Quality Report January 
through December, 1986. 
W89-02867 5B 


CINCINNATI WATER WORKS, OH. 
Geomembrane Liner Reduces Leakage in Un- 
derground Reservoir, 

W89-03281 SF 


CITY OF LONDON POLYTECHNIC 
(ENGLAND). BIOLOGICAL SCIENCES. 
Natural History of Lakes, 
W89-02775 2H 


CITY UNIV. OF NEW YORK. 
Influence of Ground Water on Soil-Structure 
Interaction, 
W89-02850 2F 


CLARKSON UNIV., POTSDAM, NY. DEPT. 
OF CIVIL AND ENVIRONMENTAL 
ENGINEERING. 

Reactions and Transport of Trace Metals in 

Groundwater, 

W89-02644 5B 


CLEMSON UNIV., SC. DEPT. OF 
ENVIRONMENTAL SYSTEMS 
ENGINEERING. 

Toxicity of Selected RCRA Compounds to Ac- 

tivated Sludge Microorganisms, 

W89-03165 5D 


COLORADO STATE UNIV., FORT COLLINS. 
Experimental Geomorphology (Drainage Net- 
work, Piedmont and Channel Morphology), 
W89-02847 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF AGRICULTURAL AND CHEMICAL 
ENGINEERING. 

Evapotranspiration of Phreatophytes in the San 

Luis Valley, Colorado, 

W89-02478 2D 


Evapotranspiration of Native Vegetation in the 
Closed Basin of the San Luis Valley, Colorado, 
W89-02481 2D 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF ATMOSPHERIC SCIENCE. 
Relationship of Surface Pressure Features to the 
Precipitation and Airflow Structure of an In- 
tense Midlatitude Squall Line, 
W89-03274 2B 


COLORADO STATE UNIV., FORT COLLINS. 
DEPT. OF CIVIL ENGINEERING. 
Influence of Large Suspended-Sediment Con- 
centrations in Rivers, 
W89-02451 2J 
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liamson County, Texas, 1986-87, 

W89-02499 2F 


Relation of Water Chemistry of the Edwards 
Aquifer to Hydrogeology and Land Use, San 
Antonio Region, Texas, 

W89-02514 5B 
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GEOLOGICAL SURVEY, AUSTIN, TX. WATER RESOURCES DIV. 


Effects of Runoff Controls on the Quantity and 
Quality of Urban Runoff at Two Locations in 
Austin, Texas, 

W89-02518 5B 


Water Resources Activities of the U. S. Geologi- 
cal Survey in Texas - Fiscal Year 1987, 
W89-02574 9C 


Water Quality of Canyon Lake, Central Texas, 
W89-02579 


Groundwater Resources of Limestone County, 
Texas, 
W89-02583 2F 


Hydrologic Data for Urban Studies in the 
Austin Metropolitan Area, Texas, 1986, 
W89-02597 4C 


GEOLOGICAL SURVEY, BATON ROUGE, LA. 
WATER RESOURCES DIV. 
Pumpage of Water in Louisiana, 1985, 
W89-02506 6D 


GEOLOGICAL SURVEY, BOISE, ID. WATER 
RESOURCES DIV. 
Water Quality Data for the Boise River, Boise to 
Star, Idaho, October to December 1987, 
W89-02464 5C 


Selected Water-Quality Data for the Murtaugh 
Lake Area, South Central Idaho, June 1987, 
W89-02530 7C 


Quality of Ground Water in the Payette River 
Basin, Idaho, 
W89-03008 5G 


GEOLOGICAL SURVEY, CARSON CITY, NV. 
WATER RESOURCES DIV. 
Method for Delineating Flood-Prone Areas in 


the Great Basin of Nevada and Adjacent States, 
'W89-02500 2E 


Documentation for a Digital Computer Model 
of Nutrient and Dissolved-Oxygen Transport in 
the Truckee River and Truckee Canal Down- 
stream from Reno, Nevada, 

W89-02504 5B 


Data on Groundwater Quality for the Millett 1 
Degree X 2 Degree Quadrangle, Central 
Nevada, 

W89-02533 7C 


Data on Groundwater Quality for the Elko 1 
Degree X 2 Degree Quadrangle, Eastern 
Nevada, 

W89-02534 71C 


Data on Groundwater Quality for the Ely 1 
Degree X 2 Degree Quadrangle, Eastern 
Nevada, 

W89-02535 7C 


Data on Groundwater Quality for the Lund 1 
Degree X 2 Degree Quadrangle, Eastern 
Nevada, 

W89-02536 7c 


Data on Groundwater Quality for the McDer- 
mitt One Degree X Two Degree Quadrangle, 
Northern Nevada, 

W89-02537 7C 


Data on Groundwater Quality for the Lovelock 
One Degree X Two Degree Quadrangle, West- 
ern Nevada, 

W89-02538 7C 


Data on Groundwater Quality for the Winne- 
mucca One Degree X Two Degree Quadrangle, 
Central Nevada, 

W89-02539 7C 
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Data on Groundwater Quality for the Reno One 
Degree X Two Degree Quadrangle, Western 
Nevada, 

W89-02540 7C 


Data on Groundwater Quality for the Tonopah 
One Degree X Two Degree Quadrangle, Cen- 
tral Nevada, 

W89-02542 71C 


Data on Groundwater Quality for the Western 
Nevada Part of the Goldfield One Degree X 
Two Degree Quadrangle, 

W89-02543 71C 


Data on Groundwater Quality for the Caliente 
One Degree X Two Degree Quadrangle, East- 
ern Nevada, 

W89-02544 7C 


Data on Groundwater Quality for the Western 
Nevada Part of the Death Valley One Degree X 
Two Degree Quadrangle, 

W89-02545 7C 


Data on Groundwater Quality for the Southern 
Nevada Part of the Kingman One Degree X 
Two Degree Quadrangle, 

W89-02546 71C 


Geophysical Logs and Hydrological Data for 
Eight Wells in the Coyote Spring Valley Area, 
Clark and Lincoln Counties, Nevada, 

W89-02603 4B 


GEOLOGICAL SURVEY, CHARLESTON, WV. 
WATER RESOURCES DIV. 
Hydrology of Area 8, Eastern Coal Province, 
West Virginia and Ohio, 
W89-02598 4C 


GEOLOGICAL SURVEY, CHEYENNE, WY. 

WATER RESOURCES DIV. 
Groundwater Levels in 
Through September 1987, 
W89-02468 4B 


Wyoming, 1978 


Evapotranspiration Rates at Selected Sites in the 
Powder River Basin, Wyoming and Montana, 
W89-02524 2D 
Groundwater Levels in 
Through 1985, 

W89-02525 71C 


Wyoming, 1976 


Hydrology of the White Tail Butte Area, North- 
ern Campbell County, Wyoming, 
W89-02596 4C 


GEOLOGICAL SURVEY, DE KALB, IL. 
WATER RESOURCES DIV. 
Discharge Ratings for Control Structures at 
McHenry Dam on the Fox River, Illinois, 
W89-02494 7B 


GEOLOGICAL SURVEY, DENVER, CO. 
Formation of a Coarse Surface Layer as the 
Response to Gravel Mobility, 

W89-02440 2J 


Elected Hydrologic Data for Pahvant Valley 
and Adjacent Areas, Millard County, Utah, 
1987, 

W89-02569 7C 


Emerging Issues in Surface Water Quality Re- 
search, 
W89-02721 5G 


GEOLOGICAL SURVEY, DENVER, CO. 
WATER RESOURCES DIV. 
External Quality-Assurance Results for the Na- 
tional Atmospheric Deposition Program and Na- 
tional Trends Network During 1986, 
W89-02463 71C 


Comparison of Conceptually Based and Regres- 
sion Rainfall-Runoff Models, Denver Metropoli- 
tan Area, Colorado, and Potential Applications 
in Urban Areas, 

W89-02483 4c 


Methods for Hydrologic Monitoring of Surface 
Mining in the Central-Western United States, 
W89-02490 TA 


Techniques for Estimating Regional Flood 
Characteristics of Small Rural Watersheds in the 
Plains Region of Eastern Colorado, 

W89-02507 2E 


Water Quality Assessment of Arvada Reservoir, 
Denver Metropolitan Area, Colorado, 
W89-02562 2H 


U.S. Geological Survey Urban-Stormwater Data 
Base of Constituent Storm Loads; Characteris- 
tics of Rainfall, Runoff, and Antecedent Condi- 
tions; and Basin Characteristics, 

W89-02581 % 


Hydrologic Analysis of the Rio Grande Basin 
North of Embudo, New Mexico, Colorado and 
New Mexico, 

W89-02589 2F 


Relations of Specific Conductance to Stream- 
flow and Selected Water Quality Characteristics 
of the Arkansas River Basin, Colorado, 

W89-02599 2K 


Computer-Program Documentation of an Inter- 
active-Accounting Model to Simulate Stream- 
flow, Water Quality, and Water-Supply Oper- 
ations in a River Basin, 

'W89-02600 71C 


Sediment-Data Sources and Estimated Annual 
Suspended-Sediment Loads of Rivers and 
Streams in Colorado, 

W89-02604 2J 


GEOLOGICAL SURVEY, DORAVILLE, GA. 
WATER RESOURCES DIV. 
Simulation of Flood Hydrographs for Georgia 
Streams, 
W89-03002 SE 


GEOLOGICAL SURVEY, HARRISBURG, PA. 
WATER RESOURCES DIV. 
Statistical Analyses of Flood Frequency, Low- 
Flow Frequency and Flow Duration of Streams 
in the Philadelphia Area, Pennsylvania, 
W89-02492 2E 


GEOLOGICAL SURVEY, HELENA, MT. 
WATER RESOURCES DIV. 
Supplemental Arsenic Data for Selected Streams 
in the Missouri River Basin, Montana, 1987, 
W89-02516 5B 


Data on Groundwater Quality for the Walker 
Lake One Degree X Two Degree Quadrangle, 
Western Nevada and Eastern California, 

W89-02541 7C 


Water Quality Data (July 1986 Through Sep- 
tember 1987) and Statistical Summaries (March 
1985 Through September 1987) for the Clark 
Fork and Selected Tributaries from Deer Lodge 
to Missoula, Montana, 

W89-02566 5B 


Results of Experiments Related to Contact of 
Mine-Spoils Water with Coal, West Decker and 
Big Sky Mines, Southeastern Montana, 

W89-03001 SB 





GEOLOGICAL SURVEY, HONOLULU, HI. 
WATER RESOURCES DIV. 
Selected Hydrogeologic Data for the Southwest 
Glendive Preliminary Logical Mining Unit and 
Adjacent Areas, Dawson County, Montana, 
W89-02531 71C 


GEOLOGICAL SURVEY, HOUSTON, TX. 
WATER RESOURCES DIV. 
Records of Wells, Drillers’ Logs, Water Level 
Measurements, and Chemical Analyses of 
Groundwater in Harris and Galveston Counties, 
Texas 1980-84, 
W89-02497 7C 


Development of Groundwater Resources in the 
Orange County Area, Texas and Louisiana, 
1980-Spring of 1985, 

W89-02513 2F 


Groundwater Withdrawals and Changes in 
Groundwater Quality and Land Surface Subsid- 
ence in the Houston District, Texas, 

W89-02519 6G 


GEOLOGICAL SURVEY, HURON, SD. 
WATER RESOURCES DIV. 
Water Resources of Walworth County, South 


Dakota, 
W89-02489 2F 


Records of Wells and Chemical Analyses of 
Groundwater in Hand and Hyde Counties South 
Dakota, 

W89-02505 2F 


Drainage Areas in the James River Basin in 
Eastern South Dakota, 
W89-02515 7C 


GEOLOGICAL SURVEY, IOWA CITY, IA. 
Impacts of Agricultural Chemicals on Ground 
Water Quality in Iowa, 

W89-02668 5B 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
Bed Load Sampling and Analysis, 
W89-02434 2J 


Hydrology, Geomorphology, and Dam-Break 
Modeling of the July 15, 1982, Lawn Lake Dam 
and Cascade Lake Dam Failures, Larimer 
County, Colorado, 

W89-03027 8A 


Magnitude and Frequency of Debris Flows, and 
Areas of Hazard on Mount Shasta, Northern 
California, 

W89-03029 2J 


Hydrology and Chemistry of Selected Prairie 
Wetlands in the Cottonwood Lake Area, Stuts- 
man County, North Dakota, 1979-82, 

W89-03035 2H 


GEOLOGICAL SURVEY, LAKEWOOD, CO. 
WATER RESOURCES DIV. 
Results of Intercomparison Studies for the Meas- 
urements of pH and Specific Conductance at 
National Atmospheric Deposition Program/Na- 
tional Trends Network Monitoring Sites, Octo- 
ber 1981-October 1985, 
W89-02485 5A 


Effects of Organic Wastes from Processing of 
Green River Formation Oil Shale on Water 
Quality, 

W89-02487 5B 


Hydrology of Area 59, Northern Great Plains 
and Rocky Mountain Coal Provinces, Colorado 
and Wyoming, 

W89-02501 2E 


Groundwater Flow in the Navajo Sandstone in 
Parts of Emery, Grand, Carbon, Wayne, Gar- 
field, and Kane Counties, Southeast Utah, 

W89-02521 2F 


ORGANIZATIONAL INDEX 


GEOLOGICAL SURVEY, RESTON, VA. WATER RESOURCES Div. 


Methods for Collection and Analysis of Aquatic 
Biological and Microbiological Samples, 
W89-02568 7B 


Calibration of a Dissolved-Solids Model for the 
Yampa River Basin Between Steamboat Springs 
and Maybell, Northwestern Colorado, 

W89-02591 5B 


Surface Water Quality Characteristics in the 
Upper North Fork Gunnison River Basin, Colo- 
rado, 

W89-02593 5B 


GEOLOGICAL SURVEY, LANSING, MI. 

WATER RESOURCES DIV. 
Groundwater Data for Michigan-1986, 
W89-02495 


GEOLOGICAL SURVEY, LAWRENCE, KS. 
WATER RESOURCES DIV. 
Hydrology of Area 40, Western Region, Interior 
Coal Province, Kansas, Oklahoma and Missouri, 
W89-02488 4c 


January 1987 Water Levels, and Data Related to 
Water Level Changes, Western and South-Cen- 
tral Kansas, 

W89-02594 2F 


GEOLOGICAL SURVEY, LITTLE ROCK, AR. 
WATER RESOURCES DIV. 
Groundwater Levels in the Alluvial Aquifer in 
Eastern Arkansas, 1986, 
W89-02522 2F 


Effects of Fluctuating River-Pool Stages on 
Groundwater Levels in the Adjacent Alluvial 
Aquifer in the Lower Arkansas River, Arkansas, 
W89-02561 2F 


Generalized Potentiometric Surface of the 
Sparta-Memphis Aquifer, Eastern Arkansas, 
Spring 1980, 

W89-02575 7C 


Annual Yield and Selected Hydrologic Data for 
the Arkansas River Basin Compact, Arkansas- 
Oklahoma, 1987 Water Year, 

W89-02602 2E 


GEOLOGICAL SURVEY, MADISON, WI. 
WATER RESOURCES DIV. 
History of Annual Streamflows from the 21 
Water Resources Regions in the United States 
and Puerto Rico, 1951-83, 
W89-02493 71C 


Estimating Magnitude and Frequency of Floods 
for Wisconsin Urban Streams, 
W89-03003 2E 


GEOLOGICAL SURVEY, MENLO PARK, CA. 
WATER RESOURCES DIV. 
Eulerian and Lagrangian Modeling of Estuarine 
Hydrodynamics, 
W89-02691 2L 


GEOLOGICAL SURVEY, MONTGOMERY, 
AL. WATER RESOURCES DIV. 
Geohydrology and Susceptibility of Major 
Aquifers to Surface Contamination in Alabama; 
Area 8, 
W89-02564 5B 


Geohydrology and Susceptibility of Coldwater 
Spring and Jacksonville Fault Areas to Surface 
Contamination in Calhoun County, Alabama, 
W89-02576 5 


GEOLOGICAL SURVEY, NASHVILLE, TN. 
WATER RESOURCES DIV. 
Water Resources Publications of the U.S. Geo- 
logical Survey, For Tennessee, 1906-1987, 


W89-02467 10C 


Construction, Geologic, and Hydrologic Data 
for Observation Wells in the Reelfoot Lake 
Area, Tennessee and Kentucky, 

W89-02510 7B 


Water Quality of Runoff to the Clarksville Me- 
morial Hospital Drainage Well and of Mobley 
Spring, Clarksville, Tennessee, February-March 
1988, 

W89-02556 5B 


Quality of Groundwater in Shallow Wells in 
Agricultural Areas of Haywood, Shelby, Lake, 
and Obion Counties, Tennessee, January-Febru- 
ary 1988, 

W89-02557 5B 


Water Resources Investigations in Tennessee: 
Programs and Activities of the U.S. Geological 
Survey, 1987-1988, 

W89-02559 7c 


Water Resources Investigations in Tennessee: 
Programs and Activities of the U.S. Geological 
Survey, 1987-1988, 

W89-02570 9C 


Regionalization of Winter Low-flow Character- 
istics of Tennessee Streams, 
W89-03005 2E 


GEOLOGICAL SURVEY OF MALAYSIA, 
IPOH. HYDROGEOLOGY DIV. 
Status of Hydrogeological Mapping in Peninsu- 
lar Malaysia, 
W89-02377 2F 


GEOLOGICAL SURVEY OF MALAYSIA, 

KUCHING. HYDROGEOLOGY SECTION. 
Notes on the Hydrogeological Map of Sarawak, 
W89-02378 2F 


GEOLOGICAL SURVEY OF WESTERN 
AUSTRALIA, PERTH. DEPT. OF MINES. 
Organization of Hydrogeological Mapping Pro- 


grams, 
W89-02388 7B 


GEOLOGICAL SURVEY, ORLANDO, FL. 
WATER RESOURCES DIV. 
Potentiometric Surface of the Upper Floridan 
Aquifer in the St. Johns River Water Manage- 
ment District and Vicinity, Florida, September 
1987, 
W89-02503 > 


GEOLOGICAL SURVEY, PASCO, WA. 
Geology of the Fresh Ground-Water Basin of 
the Central Valley, California, with Texture 
Maps and Sections, 

W89-03032 2F 


GEOLOGICAL SURVEY, RESTON, VA. 
WATER RESOURCES DIV. 
Roughness Coefficients for Densely Vegetated 
Flood Plains, 
W89-02502 2E 


Data on the Distribution and Abundance of Sub- 
mersed Aquatic Vegetation in the Tidal Poto- 
mac River and Estuary, Maryland, Virginia, and 
the District of Columbia, 1986, 

Ww89-02511 7C 


Flow Simulation Model of the Tidal Potomac 
River, 
W89-02529 2L 


Concept of Electron Activity and its Relation to 
Redox Potentials in Aqueous Geochemical Sys- 
tems, 

W89-02580 2K 
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GEOLOGICAL SURVEY, RESTON, VA. WATER RESOURCES DIV. 


Analytically-Derived Sensitivities in One-Di- 
mensional Models of Solute Transport in Porous 
Media, 

W89-02595 5B 


Natural Flow and Water Consumption in the 
Milk River Basin, Montana and Alberta, Canada, 
W89-03004 2E 


Configuration and Hydrology of the Pre-Creta- 
ceous Rocks Underlying the Southeastern Coast- 
al Plain Aquifer System, 

W89-03007 2F 


GEOLOGICAL SURVEY, ROLLA, MO. 
Groundwater Flow System in Northern Missou- 
ri with Emphasis on the Cambrian-Ordovician 
Aquifer, 

W89-03023 2F 


GEOLOGICAL SURVEY, ROLLA, MO. 
WATER RESOURCES DIV. 
Water Resources Activities of the U.S. Geologi- 
cal Survey in Missouri, Fiscal Year 1987, 
W89-02470 9C 


Hydrology and Water Quality at the Weldon 
Spring Radioactive Waste-Disposal Sites, St. 
Charles County, Missouri, 

W89-02528 5B 


Water Resources Activities of the U.S. Geologi- 
cal Survey in Missouri, Fiscal Year 1987. 
W89-02567 9C 


GEOLOGICAL SURVEY, SALT LAKE CITY, 
UT. 
Seepage Study of A 15.3 Mile Section of the 
Central Utah Canal, Pahvant Valley, Millard 
County, Utah, 

W89-02469 2E 


GEOLOGICAL SURVEY, ST. PAUL, MN. 
WATER RESOURCES DIV. 
Water Quality Data for Orwell Reservoir and 
the Otter Tail River Near Fergus Falls, Minne- 


sota, 
W89-02605 5B 


GEOLOGICAL SURVEY, ST. SIMONS 
ISLAND, GA. 
Summary of the Hydrology of the Floridan Aq- 
uifer System in Florida and in Parts of Georgia, 
South Carolina, and Alabama, 
W89-03034 2F 


GEOLOGICAL SURVEY, TACOMA, WA. 
Surface Topography of the Lower Part of Co- 
lumbia Glacier, Alaska, 1974-81, 

W89-03021 2C 


Bed Topography Inferred From Airborne 
Radio-Echo Sounding of Columbia Glacier, 
Alaska, 

W89-03022 2C 


GEOLOGICAL SURVEY, TACOMA, WA. 
WATER RESOURCES DIV. 
Selected Groundwater Information for the Co- 
lumbia Plateau Regional Aquifer System, Wash- 
ington and Oregon, 1982-1985: Volume I, Geo- 
hydrology, 
W89-02572 7C 


Selected Groundwater Information for the Co- 
lumbia Plateau Regional Aquifer System, Wash- 
ington and Oregon, 1982-1985: Volume II, 
Water Levels, 

W89-02573 7C 


Quantity and Quality of Storm Runoff from 
Three Urban Catchments in Bellevue, Washing- 
ton, 

W89-03000 5B 


OR-10 


GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
Assimilative Capabilities of Retention Ponds, 
W89-02856 


GEOLOGICAL SURVEY, TALLAHASSEE, FL. 
WATER RESOURCES DIV. 
Summary of Well Construction, Testing, and 
Preliminary Findings from the Alligator Alley 
Test Well, Broward County, Florida, 
W89-02465 4B 


Bibliography of U.S. Geological Survey Reports 
on the Water Resources of Florida, 1886-1984, 
W89-02527 10C 


GEOLOGICAL SURVEY, TAMPA, FL. WATER 
RESOURCES DIV. 
Potentiometric Surface of the Intermediate Aq- 
uifer System, West-Central Florida, September 
1986, 
W89-02532 71C 


GEOLOGICAL SURVEY, TRENTON, NJ. 
WATER RESOURCES DIV. 
Selected Literature on Water Resources Investi- 
gations in New Jersey by the U.S. Geological 
Survey, Through 1986, 
W89-02466 10C 


Rainfall-Runoff Data for Somerset County, New 
Jersey, 
W89-02592 2E 


GEOLOGICAL SURVEY, TUCSON, AZ. 
WATER RESOURCES DIV. 
Determination of Evaporation and Seepage 
Losses, Upper Lake Mary near Flagstaff, Arizo- 


na, 
W89-02558 2H 


Aggradation and Degradation of Alluvial Sand 
Deposits, 1965 to 1986, Colorado River, Grand 
Canyon National Park, Arizona, 

W89-02973 2J 


GEOLOGICAL SURVEY, TUSCALOOSA, AL. 
WATER RESOURCES DIV. 
Geohydrology and Susceptibility of Major 
Aquifers to Surface Contamination in Alabama; 
Area 9, 
W89-02563 5B 


Geohydrology and Susceptibility of Major 
Aquifers to Surface Contamination in Alabama, 
Area 7, 

W89-02577 5B 


Geohydrology and Susceptibility of Major 
Aquifers to Surface Contamination in Alabama, 
Area l, 

W89-02578 5B 


Geohydrology and Susceptibility of Major 
Aquifers to Surface Contamination in Alabama, 
Area 6, 

W89-02590 5B 


GEOLOGICAL SURVEY, URBANA, IL. 
WATER RESOURCES DIV. 
Hydrology of Area 27, Eastern Region, Interior 
Coal Province, Illinois, 
W89-02484 5B 


Assessment of Water Quality and Factors Af- 
fecting Dissolved Oxygen in the Sangamon 
River, Decatur to Riverton, Illinois, Summer 
1982, 

W89-02486 5B 


Hydrology of Area 31, Eastern Region, Interior 
Coal Province, Illinois and Indiana, 
W89-02508 5B 


Technique for Estimating Flood-Peak Discharge 
and Frequencies on Rural Streams in Illinois, 
W89-02512 2E 


Data-Collection Methods and Data Summary 
for the Assessment of Water Quality in Cedar 
Creek, West-Central Illinois, 

W89-02520 7B 


Estimating Generalized Skew of the Log-Pear- 
son Type III Distribution for Annual Peak 
Floods in Illinois, 

W89-03006 2E 


GEOLOGICAL SURVEY, VANCOUVER, WA. 
WATER RESOURCES DIV. 
Vertical Profiles of Velocity and Suspended 
Sediment in Streams near Mount St. Helens, 
Washington, 
W89-02523 2J 


Hydrologic Data for Computation of Sediment 
Discharge, Toutle and North Fork Toutle 
Rivers near Mount St. Helens, Washington, 
1980-84. 

W89-02571 71C 


GEOMORPHOLOGICAL SERVICES LTD., 
MARLOW (ENGLAND). 
Pattern of Wash Erosion Around an Upland 
Stream Head, 
W89-02886 2J 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF CIVIL ENGINEERING. 
Ocean Outfall System for Dense and Buoyant 
Effluents, 
W89-03108 5E 


GEORGIA INST. OF TECH., ATLANTA. 
SCHOOL OF GEOPHYSICAL SCIENCES. 
Measurements of Binding Site Concentrations in 
Humic Substances, 
W89-02647 7B 


GEORGIA INST. OF TECH., ATLANTA. 
WATER RESOURCES CENTER. 
Fiscal Year 1987 Report (Georgia Water Re- 
sources Research Institute), 
W89-02553 9D 


GEORGIA UNIV., ATHENS. INST. OF 
ECOLOGY. 
High-Precision Respirometer for Measuring 
Small Rates of Change in the Oxygen Concen- 
tration of Natural Waters, 
W89-03252 7B 


GESAMTHOCHSCHULE KASSEL 
(GERMANY, F.R.). FACHBEREICH 19 - 
BIOLOGIE, CHEMIE. 
Impairment of Mobility and Development in 
Freshwater Snails (Physa fontinalis and Lym- 
naea stagnalis) Caused By Herbicides, 
W89-03290 p34 


GOETEBORG UNIV. (SWEDEN). DEPT. OF 
OCEANOGRAPHY. 
Dynamic Control by Topography in Estuaries, 
W89-02684 2L 


GOETEBORG UNIV. (SWEDEN). DEPT. OF 
ZOOPHYSIOLOGY. 
Physiological Disturbances in Fish Living in 
Coastal Water Polluted with Bleached Kraft 
Pulp Mill Effluents, 
W89-03234 sc 


GOETTINGEN UNIV. (GERMANY, F.R.). 
INST. FUER BODENKUNDE UND 
WALDERNAEHRUNG. 
Interactions of Organic Maiter and Aluminum 
Ions in Acid Forest Soil Solutions: Metal Com- 
plexation, Flocculation, and Precipitation, 
W89-03126 2K 





GOVERNMENT INDUSTRIAL RESEARCH 
INST., CHUGOKU, KURE (JAPAN). 
Mass Balance of Heavy Metals in the Seto 
Inland Sea, Japan, 
W89-03278 5B 


GRAY FRESHWATER BIOLOGICAL INST., 
NAVARRE, MN. 
Transport, Bioaccumulation, and Toxicity of 
Metals and Metalloids in Microorganisms under 
Environmental Stress, 
W89-02652 5B 


GREAT LAKES FORESTRY RESEARCH 
CENTRE, SAULT SAINTE MARIE 
(ONTARIO). 
Limits on Cation Leaching of Weakly Podzo- 
lized Forest Soils: An Empirical Evaluation, 
W89-02310 5B 


GREATER LONDON COUNCIL (ENGLAND). 

DEPT. OF PUBLIC HEALTH ENGINEERING. 
Assessing the Health Effects of Floods, 
W89-02757 2E 


GROUNDWATER TECHNOLOGY, INC., 
SACRAMENTO, CA. 
Effects of Acid Mine Drainage on Groundwater 
Quality at the Leviathan Sulfur Mine, Alpine 
County, California, 
W89-02363 5C 


GROUNDWATER TECHNOLOGY, INC., 
TEMPE, AZ. 
In Situ Aquifer Denitrification: Remediation of 
Ammonia and Nitrate Contaminated Subsurface 
Environments, 
W89-02359 5G 


HANOVER UNIV. (GERMANY, F.R.). INST. 
FUER SIEDLUNGSWASSERWIRTSCHAFT 
UND ABFALLTECHNIK. 
Influence of Sludge from Chemical Biological 
Wastewater Treatment on Nitrification and Di- 
gestion, 
W89-02816 5D 


HARBOR BRANCH OCEANOGRAPHIC 
INSTITUTION, INC., FORT PIERCE, FL. 
Laguna Madre of Texas: Hydrography of a Hy- 
persaline Lagoon, 
W89-02695 2L 


Degradation of Bromoform and Chlorodibromo- 
methane in a Catalyzed H2-Water System, 
W89-03311 2K 


HARRIS CORP., MELBOURNE, FL. 
Wastewater Treatment: Optimizing an Existing 
System, 

W89-02406 5D 


HARVARD MEDICAL SCHOOL, BOSTON, 
MA. DEPT. OF ANAESTHESIA. 
Concentration of Mycobacterium avium by Hos- 
pital Hot Water Systems, 
W89-03304 5B 


HARZA ENGINEERING CO., CHICAGO, IL. 
Design Problems in Gravel-Bed Rivers, Alaska, 
W89-02458 2J 


HAWAII UNIV. AT MANOA, HONOLULU. 
DEPT. OF CIVIL ENGINEERING. 
Solute Transport Modeling in Heterogeneous 
Soils: Conjunctive Application of Physically 
Based and System Approaches, 
W89-03151 2G 


HEBREW UNIV., JERUSALEM (ISRAEL). 
INST. OF EARTH SCIENCES. 
Bed Load Transport in Desert Floods: Observa- 
tions in the Negev, 
W89-02450 2J 
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ILLINOIS UNIV., URBANA. DEPT. OF CIVIL ENGINEERING. 


HEIDELBERG UNIV. (GERMANY, F.R.). 
INST. FUER UMWELTPHYSIK. 
Role of Tracer Data for Modeling Soil-Water 
Flow in the Unsaturated Zone, 
W89-03013 2G 


HELSINKI UNIV. (FINLAND). DEPT. OF 
LIMNOLOGY. 
Ground Water: A Living Ecosystem, 
W89-03084 2F 


Biological Treatment of Groundwater in Basins 
with Floating Filters: Il. The Role of Microor- 
ganisms in Floating Filters, 

W89-03095 5G 


HELSINKI UNIV. OF TECHNOLOGY, ESPOO 
(FINLAND). DEPT. OF ELECTRICAL 
ENGINEERING. 

Retrieval of Snow Water Equivalent from 

Nimbus-7 SMMR Data, 

W89-02621 7B 


HELSINKI UNIV. OF TECHNOLOGY, ESPOO 
(FINLAND). LAB. OF HYDROLOGY AND 
WATER RESOURCES ENGINEERING. 
Model for Predicting the Effect of Drainage on 
Soil Moisture, Soil Temperature and Crop Yield, 
W89-03334 4A 


HERCULES, INC., WILMINGTON, DE. 
Process Development and Treatment Plant 
Startup for an Explosives Industry Wastewater, 
W89-02287 5D 


HOCHSCHULE DER BUNDESWEHR 
MUENCHEN, NEUBIBERG (GERMANY, F.R.). 
INST. FUER WASSERWESEN. 
Contribution to Computation of Sedimentation 
of Solids in Horizontal-Sedimentation basins 
(Ein Beitrag zur Berechnung der Sedimentation 
von Feststoffen in Horizontal Durchstromten 
Sandfangen), 
W89-02711 5D 


HOELZLE AND CHELIUS G.M.B.H., NEU- 
ISENBURG (GERMANY, F.R.). 
Studies of Permeation of Gases with Disinfect- 
ing Action Across Polymer Barriers, 
W89-03044 SF 


HONG KONG PUBLIC WORKS DEPT. 

GEOTECHNICAL CONTROL OFFICE. 
Assessment of Hydrogeological Features Using 
the Technique of Terrain Classification, 
W89-02372 7B 


HOOFDGROEP MAATSCHAPPELIJKE 

TECHNOLOGIE TNO, APELDOORN 

(NETHERLANDS). 
Anaerobic Treatment 
Waste Water, 
W89-02930 5D 


of Sulfate-Containing 


HOOFDGROEP MAATSCHAPPELIJKE 
TECHNOLOGIE TNO, DELFT 
(NETHERLANDS). 
Literature Study on the Feasibility of Microbio- 
logical Decontamination of Polluted Soils, 
W89-02916 5G 


HOWARD PLATING INDUSTRIES, 
MADISON HEIGHTS, MI. 
Howard Plating Clean Up Their Act with Mag- 
nesium Hydroxide, 
W89-02401 5D 


HRP ASSOCIATES, INC., NEW BRITAIN, CT. 
How Clean Is Clean. (What Constitutes the 
Clean Closure of a Hazardous Waste Land Man- 
agement Facility), 

W89-02399 5E 


HUDDERSFIELD POLYTECHNIC 
(ENGLAND). DEPT. OF GEOGRAPHY. 
Runoff and Sediment Production in a Small 
Peat-Covered Catchment: Some Preliminary Re- 
sults, 
W89-02888 2E 


Patterns of Hillslope Solutional Denudation in 
Relation to the Spatial Distribution of Soil Mois- 
ture and Soil Chemistry over a Hillslope Hollow 
and Spur, 

W89-02906 2 


HYDRAULICS RESEARCH LTD., 
WALLINGFORD (ENGLAND). 
Extremal Hypotheses Applied to River Regime, 
W89-02454 2 


Schistosomiasis Control in Irrigation Schemes in 
Zimbabwe, 
W89-03066 5G 


IDAHO UNIV., MOSCOW. DEPT. OF 
AGRICULTURAL ENGINEERING. 
Microcomputer Program Development for On- 
Farm Irrigation Systems Planning, 
W89-02550 6A 


ILLINOIS INST. OF TECH., CHICAGO. 
PRITZKER DEPT. OF ENVIRONMENTAL 
ENGINEERING. 

Metal Treatment and Recovery, 

W89-02653 


ILLINOIS NATURAL HISTORY SURVEY, 
CHAMPAIGN. 
Accounting for Effort When Comparing Tropi- 
cal Fisheries in Lakes, River-Floodplains, and 
Lagoons, 
W89-03269 2H 


ILLINOIS STATE ENVIRONMENTAL 
PROTECTION AGENCY, SPRINGFIELD. DIV. 
OF WATER POLLUTION CONTROL. 
Intensive Survey of the DuPage River Basin, 
1983. 
W89-02829 5G 


Intensive Survey of the Fox River Basin from 
the Wisconsin State Line to Ottawa, Illinois: 
1982. 

W89-02841 5G 


Intensive Survey of the Kishwaukee River and 
its Tributaries, 1983. : 
W89-02858 5C 


Volunteer Lake Monitoring Program, 1987. 
Volume I: Statewide Summary Report, 
W89-02869 7B 


ILLINOIS STATE WATER SURVEY DIV., 
SAVOY. HAZARDOUS WASTE RESEARCH 
AND INFORMATION CENTER. 
Preliminary Environmental Assessment of the 
Contamination Associated with Lake Calumet, 
Cook County, Illinois, 
W89-02870 5B 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN, 
DEPT. OF ATMOSPHERIC SCIENCES. 
Snow Cover, Cyclogenesis and Cyclone Trajec- 
tories, 
W89-02607 2C 


ILLINOIS UNIV., URBANA. DEPT. OF CIVIL 
ENGINEERING. 
Potential for Treatment of Hazardous Organic 
Chemicals with Biological Processes, 
W89-02929 5D 
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IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
DEPT. OF CIVIL ENGINEERING. 
Hydrology in Practice, 
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IMPERIAL COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (ENGLAND). 
DEPT. OF PURE AND APPLIED BIOLOGY. 
Remote Sensing, 
W89-02761 7B 


Salt Marshes, 
W89-02762 7B 


INDIAN INST. OF TECH., BOMBAY. 
CENTRE FOR ENVIRONMENTAL SCIENCE 
AND ENGINEERING. 

Evaluation of Sludge Settleability be Floc Char- 

acteristics, 

W89-03167 5D 


INDIANA UNIV. AT BLOOMINGTON. DEPT. 
OF BIOLOGY. 
Aquatic Macrophytes in Adirondack (New 
York) Lakes: Patterns of Species Composition in 
Relation to Environment, 
W89-03056 5C 


INGENIEURBUERO FUER 
VERFAHRENSTECHNIK, WIESBADEN 
(GERMANY, F.R.). 
Synergistic Approach to Physical-Chemical 
Wastewater Pretreatment in the Food Industry, 
W89-02802 5D 


INLAND WATERS DIRECTORATE, 
VANCOUVER (BRITISH COLUMBIA). 
PACIFIC AND YUKON REGION. 
Evaluation of the Acute Toxicity to Juvenile 
Pacific Salmonids of Hexazinone and its Formu- 
lated Products: Pronone 10G, Velpar L, and 
Their Carriers, 
W89-03316 5C 


INNSBRUCK UNIV. (AUSTRIA). INST. FUER 
RADIOCHEMIE UND ANGEWANDTE 
PHYSIKALISCHE CHEMIE. 

Analysis of Volatile Halogenated Hydrocarbons 

on the ppq Scale, 

W89-03301 5A 


INSINOORI- JA LIMNOLOGITOIMISTO OY 
VESITEKNIIKKA A.B., SALPAKANGAS 
(FINLAND). 

Application of Environmental Risk Analysis to 

Groundwater Protection, 

W89-03083 5G 


INSTITUT DE MECANIQUE DE GRENOBLE, 
SAINT-MARTIN D’HERES (FRANCE). 
Seismic Refraction Tests Above Water Table, 
W89-03113 TA 


INSTITUT FUER BIOTECHNOLOGIE, 
LEIPZIG (GERMAN D.R.) 
Aerobic Treatment of Sewage from Lignite 
(Brown Coal) Processing, 
W89-02915 5D 


INSTITUT NATIONAL DE LA RECHERCHE 
SCIENTIFIQUE, SAINTE-FOY (QUEBEC). 
Syntrophic Bacteria Process to Convert a Pulp 
Mill’s Spent Sulphite Liquor to Hydrogen Sul- 
phide, 
W89-03115 5D 


Modeling of Total Nitrogen in River Using the 
Quantity-Quality Model CEQUEAU (Modelisa- 
tion de l’Azote Total en Riviere a l’Aide du 
Modele Quantite-Qualite CEQUEAU), 

W89-03130 5B 


Index of Water Quality Permitting Environmen- 
tal Follow-up and Assessment of Local Impacts 
(Indice de Qualite de l’Eau Permettant le Suivi 
Environnemental et la Mesure des Impacts 


Locaux), 
W89-03131 5C 
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Sensitivity Analysis of Adsorption and Degrada- 
tion Parameters in the Modeling of Pesticide 
Transport in Soils, 

W89-03150 2G 


Effect of pH on Iron and Manganese Uptake by 
a Green Alga, 
W89-03246 5C 


INSTITUTE FOR MARINE 
ENVIRONMENTAL RESEARCH, PLYMOUTH 
(ENGLAND). 

Tidal Dynamics of Estuaries, 

W89-02687 2L 


INSTITUTE FOR SOIL FERTILITY, HAREN 
(NETHERLANDS). 

Meiofauna, 

W89-02766 2L 


INSTITUTE OF BIOPHYSICS, 
KRASNOYARSK (USSR). 
Prediction of Reservoir Phytoplankton Condi- 
tion by the Fluorescence Method, 
W89-03291 2H 


INSTITUTE OF HYDROLOGY, POWYS 
(WALES). 
Development of Field Techniques for Assess- 
ment of River Erosion and Deposition in Mid- 
Wales, UK, 
W89-02898 2J 


INSTITUTE OF HYDROLOGY, POWYS 
(WALES). FLUVIAL GEOMORPHOLOGY 
UNIT. 
Transport Processes at the Catchment Scale, 
W89-02437 25 


INSTITUTE OF HYDROLOGY, 
WALLINGFORD (ENGLAND). 

Modelling a Seasonal Snow Cover, 

W89-02627 2C 


Flood Insurance and Floodplain Management, 
W89-02750 6F 


INSTITUTE OF NUCLEAR PHYSICS, 
KRAKOW (POLAND). 
Review of Existing Mathematical Models for 
Interpretation of Tracer Data in Hydrology, 
W89-03012 2F 


INSTITUTE OF PHYSICS AND NUCLEAR 

TECHNIQUES, KRAKOW (POLAND). 
Deuterium Isotope Composition of Palaeoinfil- 
tration Waters Trapped in Speleothems, 
W89-02981 5A 


INSTITUTE OF TERRESTRIAL ECOLOGY, 
EDINBURGH (SCOTLAND). 
Consequences of Cloud Water Deposition on 
Vegetation at High Elevation, 
W89-02305 5B 


INSTITUTE OF TROPICAL FORESTRY, RIO 
PIEDRAS, PR. 
Forested Wetlands in Freshwater and Salt- 
Water Environments, 
W89-03265 2H 


INSTITUTO NACIONAL DE TOXICOLOGIA, 
SEVILLE (SPAIN). 
In Vivo and In Vitro Effect of Triclorfon on 
Esterases of the Red Crayfish Procambarus clar- 
kii, 
W89-03314 x 


INSTITUTUL DE GEOGRAFIE, BUCHAREST 
(ROMANIA). 
Sources of Sediment and Channel Changes in 
Small Catchments of Romania’s Hilly Regions, 
W89-02896 


INSTITUTUL DE METEOROLOGIE SI 
HIDROLOGIE, BUCHAREST (ROMANIA). 
Isotopic Investigation on the Evolution of 
Groundwater Dynamics in the Principal 
Aquifers in the Southern Dobrudja, 
W89-02853 2F 


INTERNATIONAL ASSOCIATION OF 
HYDROGEOLOGISTS, PARIS (FRANCE). 
Report on Hydrogeological Maps of Karstic 
Terrains, 
W89-02389 2F 


Hydrogeological Maps from the View-Point of 
the User, 
W89-02391 1A 


INTERNATIONAL ATOMIC ENERGY 
AGENCY, VIENNA (AUSTRIA). 
Mathematical Models for Interpretation of 
Tracer Data in Groundwater Hydrology. 
W89-03009 2F 


INTERNATIONAL ATOMIC ENERGY 
AGENCY, VIENNA (AUSTRIA). DIV. OF 
RESEARCH AND LABS. 
Use of Linear Comparimental Simulation Ap- 
proach for Quantitative Interpretation of Isotope 
Data under Time Variant Flow Conditions, 
W89-03017 IC 


INTERNATIONAL INST. FOR APPLIED 
SYSTEMS ANALYSIS, LAXENBURG 
(AUSTRIA). 
Attempt to Facilitate Water Management Issues 
in the Zambezi River Basin Using Decision Sup- 
port Systems, 
W89-03145 5G 


INTERNATIONAL SCHOLARS FOR 
ENVIRONMENTAL STUDIES, 107 CANNER 
STREET, NEW HAVEN, CONNECTICUT 
06511. 

Review of Environmental Toxicity of Quater- 

nary Ammonium Halides, 

W89-03298 5C 


INTERNATIONAL SCIENCE AND 
TECHNOLOGY, INC., RESTON, VA. 
Maryland Synoptic Stream Chemistry Survey: 
Estimating the Number and Distribution of 
Streams Affected By or At Risk from Acidifica- 
tion, 
W89-02846 5B 


IOWA DEPT. OF NATURAL RESOURCES, 
DES MOINES. ENVIRONMENTAL 
PROTECTION DIV. 
Pesticide and Synthetic Organic Compound 
Survey: Report to the lowa General Assembly 
on the Results of the Water System Monitoring 
Required by House File 2303. 
W89-02836 SF 


IOWA STATE UNIV., AMES. 
Assessing Some Potentials for Changing Agro- 
nomic Practices and Improving Ground Water 
Quality: Implications from a 1984 Iowa Survey, 
W89-02669 5G 


IOWA UNIV., IOWA CITY. DEPT. OF CIVIL 
AND ENVIRONMENTAL ENGINEERING. 
Processes, Coefficients, and Models for Simulat- 
ing Toxic Organics and Heavy Metals in Surface 
Waters, 
W89-02788 5B 


Predicting the Effects of a Pesticide Release to 
the Rhine River, 
W89-03159 5C 





ISTITUTO DI RICERCA SULLE ACQUE, 
BARI (ITALY). 
Application of a Transport-Diffusion Model to a 
Coastal Aquifer Utilizing In situ Measurements 
of Dispersivity, 
W89-03016 2F 


Influence of Na and Ca Alkalinity on UASB 
Treatment of Olive Mill Effluents: I. Preliminary 


Results, 

W89-03116 5D 
IT CORP., KNO: TN. 

Selection Guide for Volatilization Technologies 


for Water Treatment, 
W89-02863 5F 


IT CORP., MONROEVILLE, PA. 
Developing a State Ground Water Policy in the 
Corn Belt: the Iowa Case, 
W89-02681 2F 


JEFFERSON PARISH DEPT. OF PUBLIC 
UTILITIES, LA. 
Experiences with Granular Activated Carbon 
Filtration and On-Site Reactivation at Jefferson 
Parish, Louisiana, 
W89-02790 5F 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
From Filters to Forests: Water Treatment and 
Supply, 

W89-02792 5F 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
DEPT. OF GEOGRAPHY AND 
ENVIRONMENTAL ENGINEERING, 
Introduction to Interactions of Organic Com- 
pounds with Mineral Surfaces, 
W89-02643 5B 


JOHNS HOPKINS UNIV., SHADY SIDE, MD. 
ENVIRONMENTAL SCIENCES GROUP. 
Toxicity of DEGDN, Synthetic-HC Smoke 
Combustion Products, Solvent Yellow 33 and 
Solvent Green 3 to Freshwater Aquatic Orga- 
nisms, 
W89-02936 5C 


JOINT INST. FOR THE STUDY OF THE 
ATMOSPHERE AND OCEAN, SEATTLE, WA. 
Numerical Model for the Computation of Radi- 
ance Distributions in Natural Waters with Wind- 
Roughened Surfaces, Part II: User’s Guide and 
Code Listing, 
W89-02414 2H 


JONKERSHOEK FOREST RESEARCH 
STATION, STELLENBOSCH (SOUTH 
AFRICA). 
River Response to Catchment Conditions, 
W89-02990 2H 


KANSAS DEPT. OF HEALTH AND 
ENVIRONMENT, TOPEKA. DIV. OF 
ENVIRONMENT. 

Pesticides in Fish Tissue and Water from Tuttle 

Creek Lake, Kansas, 

W89-03317 5B 


KANSAS STATE UNIV., MANHATTAN. DIV. 
OF BIOLOGY. 
Hydrologic and Riparian Influences on the 
Import and Storage of Coarse Particulate Or- 
ganic Matter in a Prairie Stream, 
W89-03214 2H 


KANSAS UNIV., LAWRENCE. DEPT. OF 
CIVIL ENGINEERING. 
Leachate Collection in Landfills: Steady | 
W89-03102 


KARLSRUHE UNIV. (GERMANY, F.R.). INST. 

FUER SIEDLUNGSWASSERWIRTSCHAFT. 
Pretreatment of Industrial Wastewater: Legal 
and Planning Aspects--A Case Study, 
W89-02800 5D 
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LAVAL UNIV., QUEBEC. DEPT. OF CIVIL ENGINEERING. 


Pretreatment of Wastewater from the Automo- 
biie Industry, 
W89-02804 5D 


KEMIJSKI INST. BORIS KIDRIC, 
LJUBLJANA (YUGOSLAVIA). 
Comparison Between Waste Water Treatment in 
Completely Mixed and Fluidized Bed Reactors: 
Development and Structure of Biomass (Verg- 
leich der Absasserreinigung im Ruhr - und im 
Wirbelbettreaktor Sowie Entwicklung und 
Struktur der Biomasse), 
W89-03045 5D 


KENT STATE UNIV., OH. DEPT. OF 
BIOLOGICAL SCIENCES. 
Comparison of Phosphorus Dynamics in Two 
Oklahoma Reservoirs and a Natural Lake Vary- 
ing in Abiogenic Turbidity, 
W89-03232 2H 


KIEL UNIV. (GERMANY, F.R.). INST. FUER 
MEERESKUND 


E. 
Effects of Water Soluble Crude Oil Fractions on 


Cirral Beat Frequency in Balanus balanoides, 
'W89-03205 5C 


KOREAN INST. OF ENERGY AND 
RESOURCES, SEOUL (REPUBLIC OF 
KOREA). APPLIED GEOLOGY DIV. 

Review of Groundwater in the Republic of 

Korea, 

W89-02376 2F 


KROFTA ENGINEERING CORP., LENOX, 
MA. 


Treatment of Rome Raw Water by Krofta Sand- 
float Process System -- Project Documentation 


SF 


Treatment of Rome Raw Water by Krofta Sand- 
float Process System -- Project Documentation 
(Part B), 

W89-02942 5F 


Treatment of Rome Raw Water by Krofta Sand- 
float Process System -- Project Documentation 
(Part C), 

W89-02943 5F 


Treatment of Farnham and Ashley Reservoir 
Water by Krofta Sandfloat Process System -- 
Project Documentation, 

W89-02950 5F 


Treatment of Farnham and Ashley Reservoir 
Water by Krofta Sandfloat Process System -- 
Final Project Report, 

W89-02951 5F 


Development of an Innovative and Cost-Effec- 
tive Municipal-Industrial Waste Treatment 
System, 

W89-02960 5D 


Preliminary Design Report of a 10-MGD Deep 
Shaft-Flotation Plant for the City of Bangor, 
Maine, USA: Appendix. 

W89-02996 5D 
Treatment of Potable Water from Seoul, Korea 
by Flotation, Filtration and Adsorption, 
W89-03319 5F 


KUOPIO WATER DISTRICT OFFICE 
(FINLAND 


). 
Utilization of Biological Methods in Groundwat- 
er Treatment, 
W89-03088 SF 


Biological Treatment of Groundwater in Basins 
with Floating Filters: I. Test Arrangements and 
General Results, 

W89-03094 5F 


KUSLER (J. A.) ASSOCIATES, CHESTER, VT. 
Design Standards for Building in Flood Hazard 
Areas: A Critical Look at US Experience and 
Possible Applications Abroad, 

'W89-02751 4A 


KYOTO UNIV. (JAPAN). DISASTER 
PREVENTION RESEARCH INST. 

Mountain Torrent Erosion, 

W89-02447 2 


Some Relationships Between Debris Flow 
Motion and Micro-Topography for the Kamika- 
mihori Fan, North Japan Alps, 

W89-02907 a 


KYOTO UNIV., OTSU (JAPAN). OTSU 
HYDROBIOLOGICAL STATION. 
Microflagellate-Picoplankton Food Linkage in 
the Water Column of Lake Biwa, 
W89-03245 2H 


LAMONT-DOHERTY GEOLOGICAL 
OBSERVATORY, PALISADES, NY. 

Snow Watch ‘85. 

W89-02606 2C 


Progression of Regional Snow Melt, 
W89-02610 2C 


Kinetic Control of Dissolved Phosphate in Natu- 
ral Rivers and Estuaries: A Primer on the Phos- 
phate Buffer Mechanism, 

W89-03253 2K 


LANCASTER UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Alkalinity Measurements in Karst Water Stud- 
ies, 
'W89-02729 2F 


Kamenitzas of Gait Barrows National Nature 
Reserve, North Lancashire, England, 
W89-02741 2F 


LAND DEVELOPMENT DEPT., BANGKOK 
(THAILAND). SOIL SURVEY DIV. 
Status of Hydrogeological Mapping in Thailand, 
W89-02384 2F 


LANDESAMT FUER WASSERWIRTSCHAFT 

RHEINLAND-PFALZ, MAINZ (GERMANY, 

F.R.). 
Determination of Metals with ICP-AES in Com- 
parison to the AAS, Photometry, and Millival- 
Balance of the Anions (Die Metallbestimmung 
mit der ICP-AES im Vergleich zur AAS, Pho- 
tometrie und Anionen-Millival-Bilanz), 
W89-03048 SA 


LAVAL UNIV., QUEBEC, DEPT. DE 
BIOLOGIE. 
Above- and Below-Ground Macrophyte Pro- 
duction in Scirpus Tidal Marshes of the St. 
Lawrence Estuary, Quebec, 
W89-03055 2L 


Interrelationship Between In Vivo Fluorescence 
of Phytoplankton and Light Beam Transmission 
with Reference to Fluorescence Yield, 

W89-03233 2L 


LAVAL UNIV., QUEBEC. DEPT. OF CIVIL 

ENGINEERING. 
Role of Ice in the Morpho-Sedimentologic 
Regime of a Shoreline in the Middle Saint Law- 
rence Estuary (Le Role des Glaces dans le 
Regime Morpho-Sedimentologique d’un Estran 
de l’Estuaire Moyen du Saint-Laurent), 
W89-03133 2 
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LEGGETTE, BRASHEARS AND GRAHAM, INC., ALBUQUERQUE, NM. 


LEGGETTE, BRASHEARS AND GRAHAM, 
INC., ALBUQUERQUE, NM. 
Transition from Ground-Water Mining to In- 
duced Recharge in Generalized Hydrogeologic 
Systems, 
W89-02337 4B 


LENOX INST. FOR RESEARCH, INC., MA. 
Simplified Laboratory Procedures for DO De- 
termination (APHA/AWWA/ WPCF Method), 
W89-02958 7B 


Recent Advances in Magnetic Processes, 
W89-02961 5D 


Emissions and Control of Offensive Odor in 
Wastewater Treatment Plants, 
W89-02962 5D 


BOD and Nutrient Removal by Biological A/O 
Process Systems, 
W89-03326 5D 


LEWIN FRYER AND PARTNERS, HAMPTON 
(ENGLAND). 

Valves in Reservoir Outlets, 

W89-03072 8C 


LIMNOLOGISCH INST., NIEUWERSLUIS 
(NETHERLANDS). VISVERHOF LAB. 
Effects of Cadmium Exposure on Feeding of 
Freshwater Planktonic Crustaceans, 
W89-03288 5C 


LINCOLN COLL., CANTERBURY (NEW 
ZEALAND). DEPT. OF AGRICULTURAL 
ENGINEERING. 

Problems of Bed Load Transport in Braided 

Gravel-Bed Rivers, 

W89-02455 2J 


LINKOEPING UNIV. (SWEDEN). DEPT. OF 
WATER IN ENVIRONMENT AND SOCIETY. 
Odour Control by Artificial Groundwater Re- 
charge, 
W89-02799 SF 


LITTLE (ARTHUR D.), INC., CAMBRIDGE, 
MA, 
Economic Evaluation of Carbon Adsorption/ 
Ion Exchange Wastewater Treatment Options 
for Sunflower AAP NQ Wastewater Treatment 
Facility, 
W89-02828 5D 


Engineering/Cost Evaluation of Options for Re- 
moval/Disposal of NC Fines, 
W89-02933 5D 


LIVERPOOL UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Sediment Supply to Upland Streams: Influence 
on Channel Adjustment, 
W89-02435 2J 


LIVERPOOL UNIV. (ENGLAND). DEPT. OF 
ZOOLOGY. 
Fish Populations of a Small Lowland Channel- 
ized River in England Subject to Long-Term 
River Maintenance and Management Works, 
W89-03139 


LJUBLJANA UNIV. (YUGOSLAVIA). 

FACULTY OF MECHANICAL ENGINEERING. 
Developments in the Design of Bulb Turbines, 
W89-03069 8C 


LOCKHEED ENGINEERING AND 
MANAGEMENT SERVICES CO., INC., LAS 
VEGAS, NV. 
National Surface Water Survey, Western Lake 
Survey (Phase I -- Synoptic Chemistry) Quality 
Assurance Plan, 
W89-02413 2H 
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Two Test Procedures for Radon in Drinking 
Water: Interlaboratory Collaborative Study, 
W89-02956 5A 


LONDON SCHOOL OF HYGIENE AND 
TROPICAL MEDICINE (ENGLAND). DEPT. 
OF TROPICAL HYGIENE. 

Engineering, Mosquitoes and Filariasis: A Case 

Report, 

W89-03065 5G 


LONDON UNIV. (ENGLAND). DEPT. OF 
GEOGRAPHY. 
Chemical Weathering of the East Yorkshire 
Chalk, 
W89-02731 2K 


LOS ANGELES CITY DEPT. OF WATER AND 
POWER, CA. 
Use of Well Packers To Control TCE and PCE 
Contaminants, 
W89-02356 5G 


LOUISIANA STATE UNIV., BATON ROUGE. 

CENTER FOR WETLAND RESOURCES. 
Causes of Wetland Loss in the Coastal Central 
Gulf of Mexico. Volume 2: Technical Narrative. 
W89-02878 


Freshwater and Marine Coupling in Estuaries of 
the Mississippi River Deltaic Plain, 
W89-03271 2E 


LOUISIANA STATE UNIV., BATON ROUGE. 
COASTAL ECOLOGY LAB. 
Causes of Wetland Loss in the Coastal Central 
Gulf of Mexico. Volume 3. Appendices. 
W89-02879 4c 


LOUISIANA STATE UNIV., BATON ROUGE. 
LAB. FOR WETLAND SOILS AND 
SEDIMENTS. 

Response of Coastal Plants to Increase in Sub- 

mergence and Salinity, 

W89-03188 2L 


LUND UNIV. (SWEDEN). METAL ECOLOGY 
GROUP. 
Soil Acidification and Metal Solubility in For- 
ests of Southern Sweden, 
W89-02308 5B 


LYONNAISE DES EAUX, LE PECQ 
(FRANCE). DEPT. OF WASTEWATER 
TREATMENT. 

Enhanced Biological Phosphorus Removal from 

Waste Waters, 

W89-02931 5D 


LYONNAISE DES EAUX, PARIS (FRANCE). 
Vulnerability Study of the Aubergenville Aqui- 


fer, 
W89-03077 5B 


MABBETT, CAPACCIO AND ASSOCIATES, 
INC., CAMBRIDGE, MA. 
Environmental Auditing: Management’s Key to 
Effective Environmental Compliance, 
W89-02409 6A 


MACDONALD COLL., STE. ANNE DE 
BELLEVUE (QUEBEC). DEPT. OF FOOD 
SCIENCE AND AGRICULTURAL 
CHEMISTRY. 

Chromatographic Approaches to Trace Element 

Speciation, 

W89-02648 SA 


MAINE UNIV. AT ORONO. DEPT. OF 
GEOLOGICAL SCIENCES, 
Stratigraphic Record of Atmospheric Loading 
of Metals at the Ombrotrophic Big Heath Bog, 
Mt. Desert Island, Maine, U.S.A., 
W89-02315 5B 


Comparison of Lake Sediments and Ombrotro- 
phic Peat Deposits as Long-Term Monitors of 
Atmospheric Pollution, 

W89-02321 SA 


MANCHESTER POLYTECHNIC (ENGLAND). 
DEPT. OF ENVIRONMENTAL AND 
GEOGRAPHICAL STUDIES. 
Stormflow Characteristics of Three Small Lime- 
stone Drainage Basins in North Island, New 
Zealand, 
W89-02735 2A 


MANCHESTER UNIV. (ENGLAND). DEPT. OF 
BOTANY. 
Responses to Acidic Deposition in Ombotrophic 
Mires in the U.K., 
W89-02314 5B 


MANCHESTER UNIV. (ENGLAND). DEPT. OF 
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W89-02316 W89-02400 W89-02484 W89-02567 
W89-02317 W89-02401 W89-02485 W89-02568 
W89-02318 W89-02402 W89-02486 W89-02569 
W89-02319 W89-02403 W89-02487 W89-02570 
W89-02320 W89-02404 W89-02488 W89-02571 
W89-02321 W89-02405 W89-02489 W89-02572 
W89-02322 W89-02406 W89-02490 W89-02573 
W89-02323 W89-02407 W89-02491 W89-02574 
W89-02324 W89-02408 W89-02492 W89-02575 
W89-02325 W89-02409 W89-02493 W89-02576 
W89-02326 W89-02410 W89-02494 W89-02577 
W89-02327 W89-02411 W89-02495 W89-02578 
W89-02328 W89-02412 W89-02496 W89-02579 
W89-02329 W89-02413 W89-02497 W89-02580 
W89-02330 W89-02414 W89-02498 W89-02581 
W89-02331 W89-02415 W89-02499 W89-02582 
W89-02332 W89-02416 W89-02500 W89-02583 
W89-02333 W89-02417 W89-02501 W89-02584 
W89-02334 W89-02418 W89-02502 W89-02585 
W89-02335 W89-02419 W89-02503 W89-02586 
W89-02336 W89-02420 W89-02504 W89-02587 
W89-02337 W89-02421 W89-02505 W89-02588 
W89-02338 W89-02422 W89-02506 W89-02589 
W89-02339 W89-02423 W89-02507 W89-02590 
W89-02340 W89-02424 W89-02508 W89-02591 
W89-02341 W89-02425 W89-02509 W89-02592 
W89-02342 W89-02426 W89-02510 W89-02593 
W89-02343 W89-02427 W89-02511 W89-02594 
W89-02344 W89-02428 W89-02512 W89-02595 
W89-02345 W89-02429 W89-02513 W89-02596 
W89-02346 W89-02430 W89-02514 W89-02597 
W89-02347 Wws9-02431 W89-02515 W89-02598 
W89-02348 W89-02432 W89-02516 W89-02599 
W89-02349 W89-02433 W89-02517 W89-02600 
W89-02350 W89-02434 W89-02518 W89-02601 
W89-02351 W89-02435 W89-02519 W89-02602 
W89-02352 W89-02436 W89-02520 W89-02603 
W89-02353 W89-02437 W89-02521 W89-02604 
W89-02354 W89-02438 W89-02522 W89-02605 
W89-02355 W89-02439 W89-02523 W89-02606 
W89-02356 W89-02440 W89-02524 W89-02607 
W89-02357 W89-02441 W89-02525 W89-02608 
W89-02358 W89-02442 W89-02526 W89-02609 
W89-02359 W89-02443 W89-02527 W89-02610 
W89-02360 W89-02444 W89-02528 W89-02611 
W89-02361 W89-02445 W89-02529 W89-02612 
W89-02362 W89-02446 W89-02530 W89-02613 
W89-02363 W89-02447 W89-02531 W89-02614 
W89-02364 W89-02448 W89-02532 W89-02615 
W89-02365 W89-02449 W89-02533 W89-02616 
W89-02366 W89-02450 W89-02534 W89-02617 
W89-02367 W89-02451 W89-02535 W89-02618 
W89-02368 W89-02452 W89-02536 W89-02619 
W89-02369 W89-02453 W89-02537 W89-02620 
W89-02370 W89-02454 W89-02538 W89-02621 


W89-02539 
W89-02540 
W89-02541 
W89-02542 
W89-02543 
W89-02544 
W89-02545 
W89-02546 
W89-02547 


Peeeeee 


RPereregeerereeergsererreegeere 





ACCESSION NUMBER INDEX 
W89-02622 


Wws9-02622 W89-02706 W89-02790 W89-02874 
W89-02623 W89-02707 W89-02791 W89-02875 
W89-02624 W89-02708 W89-02792 W89-02876 
W89-02625 W89-02709 W89-02793 W89-02877 
W89-02626 W89-02710 W89-02794 W89-02878 
W89-02627 Wws9-02711 W89-02795 W89-02879 
W89-02628 W89-02712 W89-02796 W89-02880 
W89-02629 W89-02713 W89-02797 W89-02881 
W89-02630 Wws9-02714 W89-02798 W89-02882 
W89-02631 W89-02715 W89-02799 W89-02883 
W89-02632 W89-02716 W89-02800 W89-02884 
W89-02633 W89-02717 W89-02801 W89-02885 
W89-02634 W89-02718 W89-02802 W89-02886 
W89-02635 W89-02719 W89-02803 W89-02887 
W89-02636 W89-02720 W89-02804 W89-02888 
W89-02637 W89-02721 W89-02805 W89-02889 
W89-02638 W89-02722 W89-02806 W89-02890 
W89-02639 W89-02723 W89-02807 W89-02891 
W89-02640 W89-02724 W89-02808 W89-02892 
W89-02641 W89-02725 W89-02809 W89-02893 
W89-02642 W89-02726 W89-02810 W89-02894 
W89-02643 W89-02727 Ws9-02811 weo.02095 
W89-02644 W89-02728 W89-02812 waeanees 
W89-02645 W89-02729 W89-02813 wenanes? 
W89-02646 W89-02730 W89-02814 wanes 
W89-02647 W89-02731 W89-02815 wena 
W89-02648 W89-02732 W89-02816 wena 
W89-02649 W89-02733 W89-02817 beset 
W89-02650 W89-02734 W89-02818 

W89-02651 W89-02735 W89-02819 W89-02902 
W89-02652 W89-02736 W89-02820 W89-02903 
W89-02653 W89-02737 W89-02821 W89-02904 
W89-02654 W89-02738 W89-02822 W89-02905 
W89-02655 W89-02739 W89-02823 W89-02906 
W89-02656 W89-02740 W89-02824 W89-02907 
W89-02657 W89-02741 W89-02825 W89-02908 
W89-02658 W89-02742 W89-02826 W89-02909 
W89-02659 W89-02743 W89-02827 W89-02910 
W89-02660 W89-02744 W89-02828 Wws89-02911 
W89-02661 W89-02745 W89-02829 W89-02912 
W89-02662 W89-02746 W89-02830 W89-02913 
W89-02663 W89-02747 W89-02831 Wws89-02914 
W89-02664 W89-02748 W89-02832 W89-02915 
W89-02665 W89-02749 W89-02833 W89-02916 
W89-02666 W89-02750 W89-02834 W89-02917 
W89-02667 W89-02751 W89-02835 W89-02918 
W89-02668 W89-02752 W89-02836 W89-02919 
W89-02669 W89-02753 W89-02837 Ws9-02920 
W89-02670 W89-02754 W89-02838 Wws9-02921 
W89-02671 W89-02755 W89-02839 Ww89-02922 
W89-02672 W89-02756 W89-02840 W89-02923 
W89-02673 W89-02757 W89-02841 W89-02924 
W89-02674 W89-02758 W89-02842 W89-02925 
W89-02675 W89-02759 W89-02843 W89-02926 
W89-02676 W89-02760 W89-02844 W89-02927 
W89-02677 W89-02761 W89-02845 W89-02928 
W89-02678 W89-02762 W89-02846 W89-02929 
W89-02679 W89-02763 W89-02847 W89-02930 
W89-02680 W89-02764 W89-02848 W89-02931 
W89-02681 W89-02765 W89-02849 W89-02932 
W89-02682 W89-02766 W89-02850 W89-02933 
W89-02683 W89-02767 W89-02851 W89-02934 
W89-02684 W89-02768 W89-02852 W89-02935 
W89-02685 W89-02769 W89-02853 W89-02936 
W89-02686 W89-02770 W89-02854 W89-02937 
W89-02687 W89-02771 W89-02855 W89-02938 
W89-02688 W89-02772 W89-02856 W89-02939 
W89-02689 W89-02773 W89-02857 W89-02940 
W89-02690 W89-02774 W89-02858 W89-02941 
W389-02691 W89-02775 W89-02859 W89-02942 
W89-02692 W89-02776 W89-02860 W89-02943 
W89-02693 W89-02777 W89-02861 W89-02944 
W89-02694 W89-02778 W89-02862 W89-02945 
W89-02695 W89-02779 W89-02863 W89-02946 
W89-02696 W89-02780 W89-02864 W89-02947 
W89-02697 W89-02781 W89-02865 W89-02948 
W89-02698 W89-02782 W89-02866 W89-02949 
W89-02699 W89-02783 W89-02867 W39-02950 
W89-02700 W89-02784 W89-02868 W89-02951 
W89-02701 W89-02785 W89-02869 W89-02952 
W89-02702 W89-02786 W89-02870 W89-02953 
W89-02703 W89-02787 W89-02871 W89-02954 
W89-02704 W89-02788 W89-02872 W89-02955 
W89-02705 W89-02789 W89-02873 W89-02956 


A-2 








W89-02957 
W89-02958 
W89-02959 
W89-02960 
W89-02961 
W89-02962 
W89-02963 
W89-02964 
W89-02965 
W89-02966 
W89-02967 
W89-02968 
W89-02969 
W89-02970 
W89-02971 
W89-02972 
W89-02973 
W89-02974 
W89-02975 
W89-02976 
W89-02977 
W89-02978 
W89-02979 
W89-02980 
W89-02981 
W89-02982 
W89-02983 
W89-02984 
W89-02985 
W89-02986 
'W89-02987 
W89-02988 
W89-02989 
W89-02990 
W89-02991 
W89-02992 
W89-02993 
W89-02994 
W89-02995 
W89-02996 
W89-02997 
W89-02998 
W89-02999 
W89-03000 
W89-03001 
W89-03002 
W89-03003 
W89-03004 
W89-03005 
W89-03006 
W89-03007 
W89-03008 
W89-03009 
W89-03010 
W89-03011 
W89-03012 
W89-03013 
W89-03014 
W89-03015 
W89-03016 
W89-03017 
W89-03018 
W89-03019 
W89-03020 
W89-03021 
W89-03022 
W89-03023 
W89-03024 
W89-03025 
W89-03026 
W89-03027 
W89-03028 
W89-03029 
W89-03030 
W89-03031 
W89-03032 
'W89-03033 
W89-03034 
W89-03035 
W89-03036 
W89-03037 
W89-03038 
W89-03039 
'W89-03040 


W89-03041 
W89-03042 
W89-03043 
W89-03044 
W89-03045 
W89-03046 
W89-03047 
W89-03048 
W89-03049 
W89-03050 
W89-03051 
W89-03052 
W89-03053 
W89-03054 
W89-03055 
W89-03056 
W89-03057 
W89-03058 
W89-03059 
W89-03060 
W89-03061 
W89-03062 
W89-03063 
W89-03064 
W89-03065 
W89-03066 
W89-03067 
W89-03068 
W89-03069 
W89-03070 
W89-03071 
W89-03072 
W89-03073 
W89-03074 
W89-03075 
W89-03076 
W89-03077 
W89-03078 
W89-03079 
W89-03080 
W89-03081 
W89-03082 
W89-03083 
'W89-03084 
W89-03085 
W89-03086 
W89-03087 
W89-03088 
W89-03089 
W89-03090 
W89-03091 
W89-03092 
W89-03093 
W89-03094 
W89-03095 
W89-03096 
W89-03097 
W89-03098 
W89-03099 
W89-03100 
W89-03101 
W89-03102 
W89-03103 
W89-03 104 
W89-03105 
W89-03106 
W89-03107 
W89-03108 
W89-03109 
W89-03110 
W89-03111 
W89-03112 
W89-03113 
W89-03114 
W89-03115 
W89-03116 
W89-03117 
W89-03118 
W89-03119 
W89-03120 
W89-03121 
W89-03122 
W89-03123 
W89-03124 


ACCESSION NUMBER INDEX 


W89-03125 
'W89-03 126 
W89-03127 
W89-03128 
W89-03129 
W89-03130 
W89-03131 
W89-03 132 
W89-03133 
W89-03134 
W89-03135 
W89-03136 
W89-03137 
W89-03138 
W89-03139 
'W89-03140 
W89-03141 
W89-03142 
W89-03143 
W89-03144 
W89-03145 
W89-03146 
W89-03147 
W89-03148 
W89-03149 
W89-03150 
W89-03151 
W89-03152 
W89-03153 
W89-03154 
W89-03155 
W89-03156 
W89-03157 
W89-03158 
W89-03159 
W89-03160 
W89-03161 
W89-03 162 
W89-03163 
W89-03164 
W89-03165 
W89-03166 
W89-03 167 
W89-03 168 
W89-03169 
W89-03170 
W89-03171 
W89-03172 
W89-03173 
W89-03174 
W89-03175 
W89-03176 
W89-03177 
W89-03178 
W89-03179 
W89-03180 
W89-03181 
W89-03182 
W89-03183 
W89-03184 
W89-03185 
W89-03186 
W89-03187 
W89-03188 
W89-03189 
W89-03190 
W89-03191 
W89-03192 
W89-03193 
W89-03194 
W89-03195 
W89-03196 
W89-03197 
W89-03198 
W89-03199 
W89-03200 
W89-03201 
W89-03202 
W89-03203 
W89-03204 
W89-03205 
W89-03206 
W89-03207 
W89-03208 


W89-03209 
W89-03210 
W89-03211 
W89-03212 
W89-03213 
W89-03214 
W89-03215 
W89-03216 
W89-03217 
W89-03218 
W89-03219 
W89-03220 
W89-03221 
W89-03222 
W89-03223 
W89-03224 
W89-03225 
W89-03226 
W89-03227 
W89-03228 
W89-03229 
W89-03230 
W89-03231 
W89-03232 
W89-03233 
W89-03234 
W89-03235 
W89-03236 
W89-03237 
W89-03238 
W89-03239 
W89-03240 
W89-03241 
W89-03242 
W89-03243 
W89-03244 
W89-03245 
W89-03246 
W89-03247 
W89-03248 
W89-03249 
W89-03250 
W89-03251 
W89-03252 
W89-03253 
W89-03254 
W89-03255 
W89-03256 
W89-03257 
W89-03258 
W89-03259 
W89-03260 
W89-03261 
W89-03262 
W89-03263 
W89-03264 
W89-03265 
W89-03266 
W89-03267 
W89-03268 
W89-03269 
W89-03270 
W89-03271 
W89-03272 
W89-03273 
W89-03274 
W89-03275 
W89-03276 
W89-03277 
W89-03278 
W89-03279 
W89-03280 
W89-03281 
W89-03282 
W89-03283 
W89-03284 
W89-03285 
W89-03286 
W89-03287 
W89-03288 
W89-03289 
W89-03290 
W89-03291 





ACCESSION NUMBER INDEX 
W89-03292 


W89-03292 W89-03303 W89-03314 W89-03325 
W89-03293 W89-03304 W89-03315 W89-03326 
W89-03294 W89-03305 W89-03316 W89-03327 
W89-03295 W89-03306 W89-03317 W89.03328 
W89-03296 W89-03307 W89-03318 weeesa2s 
W89-03297 W89-03308 W89-03319 

W89-03298 W89-03309 W89-03320 W89-03330 
W89-03299 W89-03310 W89-03321 W89-03331 
W89-03300 W89-03311 W89-03322 W89-03332 
W89-03301 W89-03312 W89-03323 W89-03333 
W89-03302 W89-03313 W89-03324 W89-03334 


#U.S, GOVERNMENT PRINTING OFF ICE:1989-242-196:80009 














Subject Fields 


NATURE OF WATER 


WATER CYCLE 


WATER SUPPLY AUGMENTATION 
AND CONSERVATION 


WATER QUANTITY MANAGEMENT 
AND CONTROL 


WATER QUALITY MANAGEMENT 
AND PROTECTION 


WATER RESOURCES PLANNING 


RESOURCES DATA 


ENGINEERING WORKS 


MANPOWER, GRANTS, AND 
FACILITIES 


SCIENTIFIC AND TECHNICAL 
INFORMATION 


INDEXES 
SUBJECT INDEX 
AUTHOR INDEX 


ORGANIZATIONAL INDEX 


ACCESSSION NUMBER INDEX 








1989 Price Schedules for the United States, Canada, 
and Mexico 


These prices are for customers in the United States, Canada, and 
Mexico; other customers, write for price list PR-360-4. 


Microfiche & Paper Copy Computer Products 
Reports 
Standard Prices Diskettes 


Exception Prices Magnetic Tapes 


wee $6.95 E01 .......+ $9.00 $ 
10.95 E02... 11.50 i a ) miabasohaogd 
13.95 £03 13.00 
15.95 E04 15.50 
21.95 17.50 
28.95 csesennee S000 
36.95 23.00 
42.95 25.50 
++ 28.00 
31.00 
33.50 
36.50 
39.00 


Published 
Searches & 
Special 
Directories 


* Contact NTIS for price 
Prices effective January 1, 1989 
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